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To keep up with the progress being made in transportation 
and. industry today, modern motor fuel must be all that the 
name implies. Advancement in the design of internal combustion 
engines must enable today’s traffic to move faster; enable farm 


and industrial equipment to carry bigger loads with increased 
safety. 


Refiners are meeting these needs by blending with WARREN’S 
Stabilized Natural Gasoline. It has fine lead susceptibility — 
provides the necessary High Octane, Quick-Starting, Anti-Knock, 
Carbon Free elements which insure Greater Volatility and 
Uniform Quality. 
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NATURAL GASOLINE 


Butane 


Propane 
lso-Butane 
lso-Pentane 
Hexane 
Heptane 
STA-VOL-ENE 
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3 Methods 


of preventing 
Evaporation 
Losses 


1. ELIMINATION OF VAPOR SPACE—The vapor space in a flat-bottom 
storage tank is eliminated by installing a Horton Floating Roof. Since it floats 
directly on the liquid, there is no air-vapor mixture under the roof. As a result, 
evaporation losses are decreased, the fire hazard is reduced and there is less 
corrosion on the underside of the roof. Horton Floating Roofs are available 
in three types . . . DOUBLE-DECK, PONTOON, and PAN. 

Above: 120,000-bbl. oil storage tank equipped with a Horton Double-Deck Floating Roof. 


Our licensee, Constructions Metalliques de Provence, built the tank and roof for Compagnie 
Francaise de Raffinage at l’Avera, France. It shows how a Horton Roof floats on the liquid. 


2. TEMPORARY VAPOR STORAGE—This method provides facilities for 
storing temporarily all of the additional vapor volume caused by breathing and 
part of the volume caused by unbalanced pumping. Horton Vapordome Roofs, 
Vaporspheres, and Lifter Roofs are used for this purpose. Vapordome Roofs 
and Lifter Roofs are installed on flat-bottom tanks to serve one or more tanks. 
The Vaporsphere is an independent vapor storage unit connected to one or 
more tanks. 








Left: 17,000-bbl. motor gasoline storage tank equipped with a Horton Vapordome Roof at 
the Socony-Vacuum Oil Company’s Worcester, Mass., terminal. 


3. PRESSURE STORAGE—This method of reducing evaporation losses 
makes use of storage tanks that are able to withstand the pressure changes that 
occur under storage conditions. As long as the pressure in the tank does not 
exceed the relief valve setting, there will be no evaporation loss. 

We fabricate and erect four types of pressure storage tanks--Hemispheroids, 
Hortonspheroids, Hortonspheres and cylindrical pressure tanks. You can get 
complete information about these structures—and all other Horton tanks—by 
writing our nearest office. 


Below: Horizontal tanks at Santa Barbara, Venezuela, cycling plant of the Compania Con- 
Worcester, Massachusetts solidada de Petroleo storing propane, natural gasoline, and motor fuel under pressure. 
> 
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CHICAGO BRIDGE « IRON COPF) + 


Chicago * Houston * Tulsa * San Francisco * Birmingham + Atlanta * Cleveland + Philadelphia « Los Angeles + Salt Lake City * Boston * Seattle * Detroit 


Plants: Birmingham, Chicago, Salt Lake City and Greenville, Pa., U.S.A. Export Office—165 Broadway Building, New York 6, N. Y., U.S.A 


REPRESENTATIVES AND LICENSEES 
Ateliers et ty de la Seine Maritime, Paris, France Whessoe, Limited, Darlington, E 


land 
Construction Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Comprimo N.V., Amsterdam—O, Netherlands Horton Stee! Works, Limited, Fort Erie, Ontario, Canada 
Compagnia Tecnica Industrie Petrolf, Rome, Italy W. P. Bryant, Edifico Abreu 402, Havana, Cuba 


Chicago Bridge & Iron Company, Ltd., Apartado 1348, Caracas, Venezuela 
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*Series 12100 


CARBON) 800 Pounds @ 750°F. 
STEEL |} 1500 Pounds Cold Non-Shock 


For 150-800 pounds service * Round 
Bolted Bonnet * Bolted Gland * Gasket 
or Ground Joint * Outside Screw and 
Yoke * Renewable Seat Rings * Solid 
Wedge — Slotted Type * Rising Stem 
11'/5-13 Chrome Stainless Steel 
Trimmings * Sizes !/,' to 2" inclusive. 





| HENRY VOGT MACHINE CO. Louisville 10, Ky. 


' BRANCH OFFICES: NEW YORK e PHILADELPHIA e CLEVELAND © CHICAGO e ST. LOUIS @ DALLAS 
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This organisation has made a special study of steel requirements 


THE UNITED of the petroleum industry: plates for fusion welded vessels; 
constructional steel; forgings; alloy steels, including corrosion 
and heat-resisting types; etc. The Technical Departments will 
be pleased to discuss specific applications with manufacturers 

COMPANIES LTP of petroleum equipment. 


THE UNITED STEEL COMPANIES LIMITED 


17 WESTBOURNE ROAD -: SHEFFIELD 10 * ENGLAND 





® 
WORLD PETROLEUM for July, 1950. Vol. 21, No. 8. July, 1950. WORLD PETROLEUM is published monthly by Mona Palmer, Trustee 
under the will of Russell Palmer, 2 W. 45th St., New York 19, N. Y. Acceptance at East Stroudsburg, Pa., under Section 34.64 P. L. & R. Author- 


ized. Subscription rate: $5.00 per year, single copies 50c. 
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THE YOUNGSTOWN SHEET AND TUBE COMPANY ee ee 


Manufacturers of Carbon, Alloy and Yoloy Steel Export Office-500 Fifth Avenue, New York 


PIPE AND TUBULAR PRODUCTS - CONDUIT - BARS - RODS - COLD FINISHED CARBON AND ALLOY BARS 
SHEETS - PLATES - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE TIE PLATES AND SPIKES. 
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><. is the word for 
Ethyl antiknock service 


There’s nothing halfway about Ethyl antiknock serv- 
ice to refiners. 

Throughout twenty-seven years we have been devel- 
oping a complete antiknock service program designed 
to assist refiners in attaining the greatest benefit from 
each cubic centimeter of “Ethyl” antiknock fluid. 

The basic idea behind Ethyl antiknock service is to 
make the octane numbers secured through the use of 
“Ethyl” fluid the most economical and satisfactory 
octane numbers the refiner can buy. 


ETHYL CORPORATION, New York 17, New York 





Products sold under the “ETHYL” trade-mark: antikneck compounds . . . salt cake... ethylene dichloride . . . sodium (metallic)... chlorine (liquid)... elf soluble dye . benzene hexachloride (technical) 
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OPPORTUNITY. 


To every organization interested in disposing of its 
heavy residues in the broad, highly profitable 
Metallurgical Coke market. 











CURRAN 
= CARBONIZING & 
P ENGINEERING CO. 


offers the improved 









facilities of its Liquid 
Hydro-Carbon 
Coking plant (pilot) 
for commercial 


scale tests of 


your material. 


The Curran Carbonizing Process, a flexible A test of your material may well prove to 
and economical method of high temperature _ be the key to greater profits for you. The 
coking, opens the door to the conversion of assistance of Curran Coking Specialists is 
residuums to high quality METALLURGICAL = at your disposal in solving your coking 
COKE OR ELECTRODE CARBON. problem (at actual cost of test to us). 


(Minimum 3 bbls. requested for preliminary analysis). Larger sample 
required for full scale, commercial demonstration. Your representa- 
tives welcome during the course of the test. Wire, write or phone. 


Curran Carbonizing & Engineering Co. 


314 . BROADWAY ° CEntral 8972 ° ST. £9 Wt ine 
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A JOHNSTON 


) Uses only these few ex 


T 


HE FEW EXPENDABLE SUPPLIES illustrated are 
all that are needed for each Johnston Gun 
Perforating Job. After cleaning and drying the Firing 
Head and Perforating Gun Section, these few parts 
are easily replaced during normal reassembly. Indi- 
vidual Firing Chambers of each 4, 5 or 6-shot Perfo- 
rating Gun Section are hand-loaded and need only a 
light portable hydraulic capper to assure precision 
alignment of the retaining cups over the firing chambers. 


The Firing Head of the Johnston Gun Perforator 
requires no special tools or fixtures to effect complete 
reassembly. The Sealing Rings, Piston Seals, Flash 


Washers and two 32-calibre cartridges are negligible in cost and can be replaced right on 
the rig floor. Belly Springs need be replaced only when friction-worn beyond their ability 
to hold tension. Tension can be re-set before each run. 


Before you purchase any Gun Perforating Equipment check the out- 


standing advantages offered by the Johnston All Purpose Gun Perforator! 


PERFORATE AND TEST IN ONE TRIP! To both 
perforate casing and test formation in one trip of tub- 
ing or drill string you simply connect the Johnston 
“SHOOT-N-TEST” Gun Perforator to your regular 
Johnston Tester and Pressure Recorder. First you fire 
the Gun Perforator and then take a formation sample 
immediately after perforating casing. 

SAFE GUN PERFORATOR OPERATION! The 
Johnston Gun Perforator affords utmost safety in all 
phases of gun perforator operation. It will not fire 
until subjected to both in-the-hole hydrostatic pressure 
and top-hole manipulation by the driller. 

PORTABILITY AND FLEXIBILITY !The Johnston 
Gun Perforator can be transported in the back of your 


M. O. JOHNSTON OIL FIELD 


3035 ANDRITA STREET 





regular field car! And offer arriving at well location, 
you attach only the number of 4, 5 or 6-shot Perforat- 
ing Gun Sections needed for that particular job. 


EXACT POSITIONING IN PRODUCING ZONE! 
Accurate placement of the Johnston Gun Perforator 
opposite the zone selected for perforating is easily 
determined by your own pipe-in-the-hole tally. No 


rigging up of special measuring devices is necessary. 


POSITIVE FIRE OF ALL PROJECTILES !The safe, 
fool-proof hydrostatic firing principle of the Johnston 
Gun Perforator Firing Head coupled with the flash-hole 
design of the Perforating Gun Sections insures positive 
fire of all projectiles. 






GUN PERFORATOR 


za S Piston Seal 


y-C Ring Seo 








Cartridge 
Retainer 
——eE Flash 
Cartridges 
» —-= Flash Filter 
Washer 


FIRING HEAD 
EXPENDABLE PARTS 


‘i. ie. Ring Seal 
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GUN SECTION 
EXPENDABLE PARTS 


Projectile 


Ring Seal 





Bull Plug 
Flash Seal 


Write For New Descriptive Folder! 


EXPORT SALES 


LOS AI CALIFORNIA, U 


EXPORT 


CORPORATION 


S. A. © CABLE ADDRESS “MOJOC” 





& FLAMEPROOF MOTORS 


Mather & Platt multi-stage 'Plurovane’ pumps 
were amongst the earliest centrifugal pumps 
installed for main line work. The pump shown on 
the left is a typical modern ‘Plurovane’ designed 
for a throughput of 50,000 bbls/day of crude 
oil against a pressure of 750 p.s.i. when running 
at 1500 r.p.m. 


Main Pipeline 
Pumps. 7a 



























Transfer and 
Loading Pumps 


Our standard ranges include a 
pump for nearly every transfer or 
loading duty. The two-stage 'Medi- 
vane" pump illustrated on the right 
can handle 700 tons/hr. of crude or products against 
heads up to. 500 ft. It is driven through a gas tight 
wallbox by a 550 h.p. Mather & Platt Motor. _- - . 


| Refinery 


Our long refinery experience at 
Process Pumps home ee wee | fe us to 
supply pumps for the most ardu- 
ous refinery duties. The illustration 
shows typical units:—a steam tur- 
bine driven pump handling oil at 
500 degs. F. and a motor driven 
“Plurovane" pump dealing with 
light volatile hydrocarbons. 


Mather & Platt electrically-driven centrifugal pumps on an oil pipe 
line. The motors here illustrated are of the totally enclosed flame- 
proof type, and are of 1,000 h.p. capacity, fed from a 3 phase 50 
cycle 6000/6600 volt supply. They are squirrel cage direct-on 
started machines with a starting current of four times full load value. 
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PARK WORKS «© MANCHESTER, 10 + ENGLAND 


WORLD PETROLEUM 








Al 








BECHTEL 
The all-important nerve center of a CORPORATION 


processing operation requires good design and Los Angeles ¢ SAN a ¢ New York 
Tulsa 


skillful installation—a job for a seasoned organization. <ogsin dhe dae thant nee 


DESIGN © ENGINEERING © CONSTRUCTION 
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@ A.0. SMITH CASING 


Lower per-foot cost—lower shipping costs. All-welded for greater 
yield strength and lighter weight. Permits lighter casing for specific 
depths without safety-factor loss; greater depths with equal safety 
factor for the same weight, and higher safety factor at specified 
depths without increased weight. Uniform 50-ft. lengths, 7 in. to 
13% in. diameter. Higher minimum collapse resistance—longer life. 





ears the world, in every field of petro- 

leum operations, the round “‘A. O. Smith— 
SMITHway” trade-mark identifies products of 
superior quality . . . products that spell greater 
safety and less cost all the way from well to retail 
dispensing pump. The full sum of A. O. Smith’s 76 
years of research, engineering, manufacturing ex- 
perience, and manufacturing facilities is available to 
you. Address the International Division, P.O. Box 
2023, Milwaukee 1, Wis., U.S.A., or mail coupon 
On opposite page. 


PRESSURE VESSELS 


SOLID-WALL vessels, custom-built to your specifications, 
are manufactured by A.O. Smith in a virtually un- 
limited range of sizes, wall thicknesses, and types. 


MULTI-LAYER vessels are custom-built with wall thick- 


‘messes up to 8% inches, for pressures as high as 


10,000 psi. 


LININGS for corrosion-resistance can be supplied for 
service where conditions require it. 


It will pay you to consult with A. O. Smith first on 
your vessel problems. 


A. O. SMITH LINE PIPE 


For economical transportation of oil, gas, and gasoline. 
Superior strength combined with less weight, plus 
dependable uniformity, has given A. O. Smith Large- 
Diameter Welded Line Pipe acceptance with major 
pipe-line companies the world over. Outside diameters 
from 10% inches to 30 inches. 


bd 


OvE 14m -VEOPE TIRES ME ELECTRIC MOTORS + GLASS-LINED TANKS * AUTOMATIC WATER HEATERS, GAS AND ELECTRIC 


PRODUCTS HEAT EXCHANGERS * PENSTOCKS . 
SAFETY GRATING * HARVESTORES FOR FARM FEED CROPS 





HEATING BOILERS, GAS-FIRED 
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RESEARCH onc ENGINEERING 


PETROLEUM METERS 
and Liquid Level Gages 


World-famous for sustained accuracy, minimum pres- 
sure-drop, rugged construction. Rotary, positive-dis- 
placement meters, 15 to 650 U.S.G.P.M., for loading 
racks, pipe lines, tank trucks. Registration in U.S. gal., 
Imperial gal., liters, dekaliters, barrels. LIQUID 
LEVEL GAGES for tanks of all shapes and sizes—direct 
and remote registration. Complete line of accessories. 





DISPENSING PUMPS TURBINE PUMPS fo: charging fractionat- 
For gasoline—electrically operated ing towers, pipe-line boosting, moving oil in refinery, 
computing type. This pump com- cooling towers, fresh-water supply, other pumping. 
bines beauty of appearance with Standard and custom-built. Electric, engine, or 
accuracy and exceptional depend- steam-turbine drives. Minimum floor space. All parts 
ability. Available in both high and designed and built together, to work as a unit. 
low models. Users acclaim lowered maintenance costs. 





A COMPLETE LINE OF WELDERS 


AC transformer type; AC motor-driven; AC and DC 
Welders; gasoline-engine driven AC and DC Welders; 
AC and DC welding generators only; complete shop 
and field trailers and accessories. Ranges from 200 to 
500 amperes. Electrical characteristics to meet your 
requirements. 


For all types of liquefied 

fuel gas—butane, propane, 

anhydrous ammonia. Above- 

ground Systems, equipped with 

the exclusive Vapor Dome (all 

fittings grouped in one easy-to- 

reach spot), with capacities from 

250 to 2500 U.S. gal. Underground Sys- 
tems, 250 to 1000 U.S. gal. For residence, 
commercial, and industrial installations 
where liquefied gas is used for heat or power. 
Made to the same superior standards that 
distinguish all A. O. Smith Products. 


CERTIFIED ELECTRODES 


Mild, high-tensile, stainless, and hard-surfacing steel types. 
A. O. Smith Electrodes take the risks out of welding, and 
make it the modern, economical tool for all kinds of jobs 
in the petroleum industry. Better welds at lower cost. 


A.O. Smith Corporation, International Division 
Box 2023, Milwaukee 1, Wis., U.S.A. 





Send us bulletins and information on the following A.O.Smith Products: 








SS eo wr, Name Firm 
Street or Box. 








City 


State or Province 
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Two-stage crude distillation 
unit recently completed 
by Pritchard for Tide Water 
Associated Oil Company at 
Bayonne, New Jersey. 














==) 
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Pritchard Designs for 
Versatility and Accessibility 


This unit is typical of Pritchard’s forward looking ingenuity in Design, 
Engineering and Construction. Designed to the customer’s requirements 
for replacement of an existing crude unit and for processing six different 
types of crude oil at a nominal capacity of 22,500 bbls. day, this unit 
simultaneously produces eight different distillate fractions ranging from 
light gasoline to cylinder stock! 


At the same time particular care was taken to design the unit for maximum 
accessibility to the heat exchanger equipment, thus facilitating handling 


and reducing “shut down” time and maintenance costs. 


arate For the most modern advancements in petroleum processing, let Pritchard 
o ‘ engineers develop your next project from drawing board to “on stream.” 


Our Single Responsibility Contract Includes: 








Economic Studies Field Construction 

ee. Design Guarantees 

ie Processing Operating Tests 
Engineering Firm Prices Quoted on 
Purchasing a “Turnkey” Basis 





DESIGN 
ENGINEERING 


DESIGN - ENGINEERING - CONSTRUCTION 
and CONSTRUCTION 


for 


| N D USTRY District Offices: 


Chicago * Houston * New York ¢ Pittsburgh ¢ Tulsa ¢ St. Louis 


Dept. No. 45 908 Grand Ave., Kansas City 6, Mo. 
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TELESCOPIC FOAM TOWERS 


This portable equipment is made in 
several models for use on floating roof 
tanks or where foam can be applied 
through manhole covers or fractured 
roof plates. The type illustrated is 
easily manceuvred and erected by four 
men, and it is mounted on a two- 
wheeled chassis for easy transporta- 
tion. These towers are made for use 
with either fixed No. 20 size Foam- 
making Branchpipes or for use with 
*““Pyrene’’ Mechanical Foam 
Generators. 














APPLIANCES 
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The latest Equipment - fired, portable and 


mobile - for Oil and 
Spirit fires 


FIXED FOAM INSTALLATIONS. Many years 
of experience and research have been given to the 
application of “‘Pyrene” Mechanical Foam to oil 
storage tank fires, It will pay you therefore to consult 
us for details of special equipment for this purpose, 
and advice on the best methods of overcoming fire 
dangers of this kind. 








MECHANICAL FOAM GENERATORS. The range of “Pyrene’” Mechanical Foam 
Generators produces fire-fighting foam of exceptionally high quality in great volume and at 
a high speed of delivery. They have the great advantage that they can pass foam through 
piped circuits, ordinary canvas fire hose or vertical pipelines and may be operated in a 
position remote from the fire, 
if desired. Available in a 
range of sizes producing up 
to 2,400 gallons of foam per 


minute. 





M.F.G. 15 Size 





FOAM-MAKING BRANCH PIPES. These Mechanical Foam Appliances are extensively 
used by Fire Brigades, Oil Companies and other industrial concerns. They produce foam at 
the end of the water line. The F.B.2. Model shown is a portable unit made in light alloy 
and is generally used in conjunction with a foam compound knapsack tank of 4 gallons ca- 
pacity. It operates on a water pressure as low as 60 Ibs. per sq. inch and gives a foam out- 
put of 450 g.p.m. In a range 
of sizes producing from 96 
to 2,400 gallons of foam per 
minute. 








"*PYRENE'' FOAM TENDERS such as that illustrated below are specially equipped 
with “Pyrene”’ fire-fighting apparatus for dealing with oil fires. This model is fitted with 
two M.F.G.15 “Pyrene” Mechanical Foam Generators, each producing 1,250 gallons of foam 
per minute, a tank carrying 500 gallons of “Pyrene” Foam-making Compound and six 50 Ib. 
CO, gas cylinders with two hose reels and distributor horns. The fire pump is of 350/500 
g-p-m. capacity. 





Full details of these Appliances can be obtained by writing to Dept. W.P. 
THE PYRENE COMPANY LTD., 9, Grosvenor Gardens, London, S.W. 1 
England. Associated with the Pyrene Manufacturing Company of America. 














USE GULFLUBE MOTOR OIL H.D. 


The heavy duty detergent oil 
for tough lubricating jobs 


Here’s an oil that offers ““behind-the-ears” clean- 
ing action for power cylinders in oil field pump- 
ing units — Gulflube Motor Oil H. D. It helps 
keep valves and rings clean and free—prevents 
formation of harmful deposits on internal engine 
surfaces. 

Gulflube Motor Oil H.D. is a quality heavy- 
duty detergent oil, performance proven in thou- 
sands of automotive, industrial, and marine en- 
gines. It’s the ideal oil for tough lubricating jobs, 

You get an important plus value when you use 
Gulflube Motor Oil H.D.: the helpful counsel of 


Gulf Lubrication Engineers, specialists in scien- 
tific gas engine lubrication. Write, wire, or 


phone to: 


GULF OIL CORPORATION - GULF REFINING COMPANY 
GULF BUILDING, PITTSBURGH, PA. 
Sales Offices - Warehouses 
Located in principal cities and towns throughout 
Gulf’s marketing territory 
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DALLAS TANK COMPANY, inc. 
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Every Engineer... 


Every engineer who is concerned with 
the pumping of fluids or gases should pos- 
sess a copy of this Gland Service Recom- 
mendation Chart. Over 150 fluids and 
gases are listed, and appropriate gland pack- 
ings are indicated on the accompanying 
charts. 

If you have not already received a copy, 
please send your name and address to us 


and we will forward a copy to you. 
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hypersorption.... 
ethylene production 
ethane pyrolysis... 
H2S removal. Sulfur 
recovery ... fatty-acid 
processing ee edible 
oil deodorization and 
hydrogenation... 


1 ie waste-heat recovery 
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the complete 
engineering and construction service 
anywhere in the world 


HYPERSORPTION 


FOSTER WHEELER CORPORATION 








Electrical Apparatus 


FOR EVER Pe NOUS ta Y 


OIL REFINERIES 


Oil refinery requirements are wide and varied. Turbines, power 
station auxiliaries, pumps and blowers, compressors, centrifuges, 
process machinery, automatic process timing control, cottrell- 
precipitation apparatus, material handling equipment, yard loco- 
motives, and car spotters are only a few of the applications in 
which General Electric engineers have assisted in developing 
and perfecting. 


SAEED a 


is 


The new totally enclosed TRI-CLAD motor is built for tough 
refinery service. It is giving reliable 24-hour service in refineries 
all over the world. 


CAST IRON—to resist corrosion 
TOTALLY ENCLOSED—to keep weather out 


EXPLOSION-PROOF (when required)—to reduce refinery 
hazards. 


During the rapid growth of the petroleum industry, G-E engi- 
neers, trained in application and research have assisted in many 
original developments and have kept pace with its evolution. 


Write the nearest representative listed for literature on the 


engineering assistance he will be glad to give you. 


Principal Representatives of International 
General Electric Company, Inc.: 


General Electric S. A.:—Buenos Aires, Rio de Jan- 
eiro, Sao Paulo, Montevideo, Mexico, D. F. Inter- 
national General Electric, S. A.:—Caracas, Mara- 
caibo, Bogota, Medellin, Cali, Barranquilla, San 
uan. General Electric Cubana, S. A.:—Habana. 
nternational Machinery Company:—Santiago, 
Lima, La Paz, Guayaquil, Australian Genera] Elec- 
i .» Ltd., Sydney. Anderson, Meyer and Com- 
Shanghai, China. Int. Gen. Elec. Co. of 

o ha Ltd., Crown Hews London, England. Int. 
Gen. Elec. Co. (India) Ltd., Thackersey House, 
Bombay. Int. Gen. Elec. Co., Inc., of Java, Batavia, 
N.E.1. Int. Gen. Elec., S. A., Inc., San Juan, Puerto 
Rico. General Electric (P. I.) Inc., Port Area, 
Manila. South African Gen. Elec. Co., Ltd., Johan- 
goovere N. E. & E. Co., Ltd., Wellington, New 





INTERNATIONAL GENERAL ELECTRIC CO., INC, 
New York, N. Y., U.S.A. Schenectady, N. Y., U.S.A, 


Products of General Electric Co., U.S.A. 


GENERAL (36) ELECTRIC 
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VERSATILITY Agfcscttactct 


PICTURES AT RANDOM FROM 


THE (RAVER ALBUM... 


















DPE LINE PUMPING STATION 





Graver Construction Service meets 
the engineering and erection requirements 
of all petroleum and process industries—on 
installation of new facilities ... expansion 
or modernization of existing equipment 
- +» Maintenance and repair. Call us now! 


GRAVER CONSTRUCTION CO. 
424 MADISON AVE., NEW YORK 17, N. Y. 
Engineering Dept: Soceey ov. 8 N. 4. HOUSTON 
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why Fluor can give you 


f. THE RIGHT TOWER... 
par THE RIGHT TIME... 
AT LESS ERECTION COST 


PARTS 






Whatever your cooling problem—process, gas or 
liquid—Fluor has the cell size and height to meet flexibility 
and operating requirements. From only 258 standard inter- 
changeable prefabricated parts, over 250 different tower sizes 
and arrangements are possible—the result of over 30 years’ 
experience in the design and manufacture of cooling towers 
to solve virtually every cooling problem in industries utilizing 
water as a cooling medium. 

Fluor is the largest manufacturer of prefabricated 
cooling tower parts in the world—Here’s what this means to 
you... 





THE RIGHT TOWER, guaranteed to meet your spec- 
ified requirements. The octagonal shape, true counter-flow 
design and “Spirodome” upspray distribution system of a Fluor 
Counterflo Cooling Tower offer greater cooling capacity per 
square foot of ground area than any other type tower available! 

AT THE RIGHT TIME means just that. From an in- 
stock supply of prefabricated parts, the tower meeting specified 
requirements can be “packaged” for immediate shipment. Your 
tower delivered this way gets fast freight handling and erec- 
tion upon arrival. 

AT LESS ERECTION COST because all parts are 
marked for fast erection. There’s no need for trial-and-error or 
cut-and-fit erection methods. Another saving is realized by 
the elimination of scaffolding. Extra heavy grid decking sup- 
ported on 2” x 4” cross bracing—a feature of all Fluor 
Counterflo Cooling Towers—form the only scaffold- 
ing necessary for continuous erection. 


FOR YOUR 
FILES 


“Cooling Tower 
Studies” 


“Cooling Tower 
Maintenance” 







“Evaluating 
Cooling Tower 
Performance” 





F L U Oo a Send for your free \/ copies by post card or letter 


DESIGNERS AND CONSTRUCTORS of Refinery, Natural Gas and Chemical Processing Plants. 


BE SURE WITH FLUOR MANUFACTURERS of Mufflers, Pulsation Dampeners, Gas Cleaners, Cooling Towers and Fin-Fan Units. 


THE FLUOR CORPORATION, LTD., 2500 S. Atlantic Blvd., Los Angeles 22, Calif. Offices in principal cities in the United States 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.I., England 
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For complete selection...Better service 
eee Get everything from CRANE 


STEEL VALVES FOR LONG SERVICE...EASY OPERATION 


No matter how tough or how precise your service requirements ... 
Crane Cast Steel Wedge Gates will meet them. Crane Quality con- 
struction assures highest resistance to pipe line strains, pressure 
variations, and extreme changes in temperature. 


These valves are as easy to operate as they are to keep at peak 
efficiency. Closely-guided solid wedge disc seats accurately and 
smoothly; prevents drag and wear on seating surfaces. Side strain 
on stem is eliminated by Crane flexible T-head and disc-stem con- 
nection. Ball-type gland maintains even pressure on packing, 
avoids binding on stem. 


Choose Crane Cast Steel Gates for dependable service. Regularly 
available in pressure classes up to 1500 pounds, for temperatures 
up to 1100° F. See your No. 49 Crane Catalog. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 








In Great Britain: Crane Ltd., 45-51 Leman St., London E.1, England. No. 33X, 300-Pound 


In Canada: Crane Limited, 1170 Beaver Hall Square, Montreal, Quebec. 


Steel Gate. For oil and oil 


vapor up to 1100° F. Ex- 
@ one orver to CRANE Equips THis hat ts Shiltin oen, 
VAPOR RECOVERY PROCESS UNIT, FOR EXAMPLE Sizes: 1% to 24 inches. 
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GIVES REMARKABLE OPERATION 


at the Hartford, Illinois, refinery of Wood River Oil and Refining Company. 


This wet vacuum unit operating on heavy reduced Wyoming, West Texas and 
Oklahoma crudes produces negative oliensis asphalts. Pressure drop through 
six (6) horizontal Kaskade trays four to six millimeters of mercury. 


We will be glad to tell you how the Kaskade tray can be adapted to your 
vacuum services. Write us today, no obligation. 
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MAXIMUM catalyst utilization resulting in top efficiency and 
economy of operation is the reason most often given by leading 
refineries for standardizing on DA-1. Davison’s close laboratory 
control over production maintains the high standard of uniformity in 
physical, chemical and catalytic characteristics of DA-1. It will pay 
you in increased cracking efficiency to investigate DA-1 . . . available 
in three grades... 


F-1, Fine Grind—C-I, Intermediate Grind — C-2, Coarse Grind 


For special processes, Davison can offer you an experienced staff and a 
modern, new plant devoted exclusively to the development and 'pro- 
duction of custom catalysts in granular, powdered or pelleted form. 


Requests for information about DA-1—or any other Davison 
product or service—will secure immediate attention. 








THE DAVISON CHEMICAL CORPORATION 


Fipest torah (lomithy 





BALTIMORE-3, MD. 





Davison offers you— 


FACILITIES — Plants located in 
Baltimore and Cincinnati assure fast 
service and two reliable sources for 
your catalyst requirements. 


EXPERIENCE — Producers of cata- 
lysts since the installation of the first 
fluid catalyst cracking plant. 


SERVICE—New and expanded 
facilities for catalyst testing and 
evaluation. 


Also producers of: 

SILICA GEL + SILICOFLUORIDES 
CASTING COMPOUNDS 

ALUM + INORGANIC ACIDS 
AGRICULTURAL CHEMICALS 
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“SILVER FOX" 
REGD. TRADE MARKS s 


SILVER FOX 


STAINLESS STEELS 





66 


are 


MANY DIFFERENT STEELS | 


Under the general description ‘Stainless Steel’ there are 
available a whole range of alloys which have the general 
virtue of resisting corrosion. These offer a range of materials 
differing completely in composition, treatment and properties, 
in a way which is not always realised by the user who is 
proposing to solve a corrosion difficulty by employing ‘stainless 
steel’. The “Silver Fox” Stainless Steel Catalogue shows how 
to determine the steel best suited to the designer’s needs. 


SHEETS ~ COLD ROLLED SIRIP.- Wit * BARS. > EORGINGS 




















NY, 0.7 © OP op Oamn o ©D, Gar am © OF. 0 or Uh Gam 0. 0 oe 
Branch of The United Steel Companies Limited 
STOCKSBRIDGE WORKS ° NR. SHEFFIELD * ENGLAND 
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''Newallastic’ bolts and studs have qualities which are absolutely 
unique. They have been tested by every known device, and have 
been proved to be stronger and more resistant to fatigue than bolts 


or studs made by the usual method. 
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NEW 20,000 BARREL CALTEX HOLLAND REFINERY 


Engineered and Constructed by 


ARTHUR G. McKEE & COMPANY 


This complete refinery, one of the most modern in Europe, 
is a typical example of the world-wide design, engineering 
and construction services provided by the McKee organization. 


ARTHUR G. & COMPANY 
-_ | a 
DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 
ENGINEERS AND CONTRACTORS «+ ESTABLISHED 1905 


2300 CHESTER AVENUE, CLEVELAND 
30 Reckefeller Plaza, New York, N. Y. 


ANNUAL REFINERY ISSUE 





power... 


One of many Caltex installations — section of refinery at Bahrein, Persian Gulf... 


& 
Me 
% 
tae 
| 
% 


Caltex quality lubricants and fuels assure greater operating 
economies...for transportation and industry 


N just about half the world — industrial and shipping 
managements rely on Caltex, for greater operating 
efficiency and economy. Increased output means lower 
unit costs. On-schedule transportation, more miles on 
land or sea, mean lower costs per mile and longer life 


for ships, cars, trucks, tractors, trains and other 
rolling stock. 


Caltex high quality lubricants and fuels are available 
at principal ports and terminals. Users are assured 


of dependable sources of supply — plus skilled technical 
aid when required. 


CALTEX prooucrs 


Offices in U.S. A.: 551 Fifth Avenue, New York 17, N. Y. 
Cable Address: “CALTEX, N. Y.” 


CALTEX SALES AND SERVICE IN EUROPE, AFRICA, ASIA and AUSTRALASIA 


28 WORLD PETROLEUM 





A Bommem fF tee Tf "ae 6 C OeFt 
Bit?) @ =@naCrab .. 4: =, 
VALVES 
RIiES:; 600-90 Ga aw OU 
k for Oil Catalogue Nr. 480 


DIKKERS 


HENGELO-HOLLAND | 


Vatve makees since 1879 






















--» for Refiner’s No. 2 Operating Material 


Today, petroleum refiners use about 1,000 different chemicals in their 
routine operations, many of them in large volumes. Away up in number two 
slot on this formidable list is sorptive minerals—to the tune of some 200,000 
tons per year. Adsorbents, as vital processing chemicals, are second 

only to sulfuric acid. 


It is all the more significant, then, that Attapulgus Fullers Earths and Porocel 
Activated Bauxites have become recognized standards in the field of 
adsorbents. As of now, at least a billion barrels of petroleum cuts—from the 
lightest distillates to the heaviest lube and wax fractions—have been treated 
by Attapulgus or Porocel materials to gain remarkable finished value. 


This all adds up to a lot of specialized experience—intimate acquaintance 
with the process techniques for removing odors, colors, tastes, moisture, 
acids, sulfur, fluorides and unsaturates from hydrocarbons, as well as 

for systems employing solid catalysts. And, of equal importance, laboratory 
and plant experience with the many treatments which precede the application 
of our two basic materials to specific adsorbent jobs. 


Perhaps our broad knowledge can be of real help to you in selecting the 
right adsorbent and the right conditions. Our staff is at your service, 
without obligation. 














ATTAPULGUS “22,202%5"" - POROCEL sxro7A22" 
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Dept. 210 West Washington Square, Philadeiphia 5, Pa. 
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PLATE FABRICATING 
REINFORCING FABRICATING 
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TULSA TYPE Bubble 
Towers are BUILT 
RIGHT to accomplish 
the processing func- 
tion required. 






The staggered ar- 
rangement of the 
bubble caps pre- 
vents channeling of 


TULSA TYPE Bubble Towers, rang- 
ing in diameter from 12 inches to 13!/, 


the liquid on ‘the P a feet, are now giving successful performance in 
_ 4 natural gasoline plants, oil refineries, butadiene 
Ps plants and chemical processing plants. 





4 WRITE FOR GENERAL CATALOG 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 


















































STRUCTURAL FABRICATING 
WAREHOUSE PRODUCTS 
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REFINERIES 


Safe, efficient operation is of prime 
importance to any refiner. That’s 
why more than fifty refineries al- 
ready have turned to the UOP Serv- 
ice Agreement as the most definite 
assurance of safe, efficient operation 
available in the industry today. 
The advantages of a UOP Service 
Agreement are of particular interest 
to every refiner regardless of size or 
location. The facilities, services and 
consultation available under this 
Agreement cannot be measured in 
terms of dollars invested, but rather 
in terms of dollars saved by having 
a thoroughly trained and experienced 
service organization available to as- 


® 


UNIVERSAL OIL PRODUCTS COMPANY 


bersal Service Protects Your Refinery 





NOW DEPEND ON THE UOP SERVICE AGREEMENT 


sist you with the unusual as well as 
the normal problems of your refining 
operation. 

Consider the benefits of having 
the advice and counsel of experienced 
engineers, technologists and refinery 
service men who are constantly 
dealing with an extremely wide range 
of refinery problems in both domestic 
and foreign operations. 

And consider, also, what a UOP 
Service Agreement will save in “‘serv- 
ice dollars” while providing smooth, 
continuous operation of your refinery 
processing facilities. 

Then, let’s talk it over without 
delay. 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILL., U.S.A. 
LABORATORIES: RIVERSIDE, ILLINOIS 
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Producers 
Refiners 
Marketers 


of petroleum products 








Be sure with Pure 


THE PURE OIL COMPANY 


Marketing Offices in Principal Cities of the Eastern, Central and Southern States 
Genera | Offices, Chicago, Illinois 
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A Born “UPFLO” Heater of the type 
shown here was recently installed for 
“SACOR” at Lisbon, Portugal by Born 
Engineering Company who supervised 
the construction and utilized local 
labor for erection. 











N: 


Representatives: LOS-ANGELES, CALIF 
HOUSTON, TEXAS, Sales Engine 
Canadian Associates SRANDON 











PFLO neaters 


ARE USED ALL OVER THE WORLD 


Sas oar ocandl 


BORN “UPFLO” HEATER FEATURES: 
ak Develop higher efficiencies 
2 Have lower construction cost 
3 Have lower operating cost 


a Have negligible mainte- 
nance cost 


Ss Use less ground space 
6 Greater safety 


—— ce 


ENGINEERS and CONTRACTORS 


bh. OKLAHOMA 


FPPC LA Bass ‘ Sales G Equipment Cc 
EW YORK, N. ‘ Richard Morton 


rown Stee ian 2 Ltd 
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Photograph by Fritz Henle 





lwo ways to skin a cat 


T° PROVIDE more and more things for more and more 
people at less and less hard labor—this in essence is 
the American Plan. 





The petroleum industry does its part in two ways—by 
improving the facilities of production and by improving 
the product itself. Although it is the most efficient industry 
in the world, it nevertheless spent more than $100 million 
last year on research, seeking to do the American job even 
better. 


WAY #1 Look in any direction—exploration, refining, 
transportation, distribution. Compare them today with 
those of even ten years ago. The Cities Service cat-crackers 
pictured above, for example, have doubled the design 
capacity because of various improvements through engi- 


neering skill. This means more economical operation 
with more production and less cost to the consumer. 


WAY #2 Official reports of testing laboratories show 
that the standard gasoline you buy is as good or better than 
the premium gasoline of ten years ago. Again, compare 
the improvement in quality of housing, foods, and cloth- 
ing with the improvement in quality of petroleum products. 
The increased costs of housing, foods, and clothing are 
respectively 130%, 100%, and 93% while the cost of 
petroleum products has increased only 42%. 

Cities SERVICE is proud of its contribution to the Amer- 
ican Plan, within an industry which is making its products 
better and better and improving its facilities for produc- 
ing them with less and less expense. 





CITIES (AQ) SERVICE 
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- pack in Steel Drums for Safety 





Make sure your goods, however transported, arrive complete as des- 
patched. We make Steel Drums for storage and transport of many kinds 
of goods, in powder, solid, semi-solid and liquid form. They are built to 
stand any sort of handling, and absolutely sealed against leakage or 
undetected tampering in transit. Our experts are always ready to assist 


you with your packaging problems. 


METAL CONTAINERS 


METAL CONTAINERS LTD., 17 WATERLOO PLACE, PALL MALL, LONDON 
WORKS : ELLESMERE PORT & RENFREW ASSOCIATED COMPANIES OVERSEAS 
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Cisiee out high-performance refinery and 
chemical plant equipment, record-making tankers and cargo ships is 
our main business. Such work calls for facilities so vast and skills so 
varied that Sun Ship also does a wide assortment of special industrial 
jobs—here, for example, building the scroll case of a turbine for 


generating electricity by water power...Sun Ship facilities and skills 


SHIPBUILDING & DRY DOCK COMPANY 
(SINCE 1916) 
ON THE DELAWARE « CHESTER, PA. 


25 BROADWAY - NEW YORK CITY 


are at your command. 











ANNUAL REFINERY ISSUE 





38 


HOW BIC 


SHOULD AN OIL COMPANY BE ? 


HERE IS A STRAIGHT ANSWER FROM ONE OF THE OLDEST 
COMPANIES IN THE INDUSTRY: 


Socony-Vacuum is the size that it is — neither the biggest nor the 
smallest in the Petroleum Industry — because it is an efficient size 
for the kind of business we do. 


Efficiency is the key to a company’s size — for it is the key to what 
the American public wants, the most for its petroleum dollar. 


Under the American system of business, a company that operates 
inefficiently soon loses business to other companies able to offer the 
public more value at lower cost. That’s how American competition 
works — and if any company gets so big that efficiencies inherent in 
mass operation are more than offset by increasing costs — competition 
will cut that company to a proper size. 


To put it another way: 

A company is as strong as its competitive efficiency — 
In turn, an industry is as strong as its companies — 
And in turn, a nation is as strong as its industries. 


Thus, every company, big or little, must be 
“big” enough to serve the best interests of the 


people in the area it covers! \ / 


Since 1866— the Flying Red Horse 
Companies have practiced Competitive 
Efficiency to supply you with Finest 
Petroleum products at the lowest 
possible cost! 


The Flying Red Horse Companies SOCONY-VACUUM 
SOCONY-VACUUM OIL COMPANY, INC. 


and Affiliates: MAGNOLIA PETROLEUM CO. * GENERAL PETROLEUM CORP. 
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THE M. W. Keztoce Company 


Licensors, designers, engineers and constructors of oil refining and chemical plants 


(a subsidiary of Pullman Ipcorporated) New York, Jersey City, Los Angeles, Tulsa, Houston, Toronto, London, Paris 
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A close-up view of a battery of four- 
teen welded storage tanks each 9’0” 
diameter by 30’0” long with connect- 
ing platforms and access staircases. 
Erected and installed by Oxley at 
Ellesmere Port, Cheshire, England, 
for Lobitos Oilfields Ltd., who gave 
permission for this photograph to be 
taken. 
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OXLEY ENGINEERING CO. LTD - HUNSLET - LEEDS 10 - ENGLAND 
London ence: WINCHESTER HOUSE, OLD ena Bt al 
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SAFETY ix high pressures 
SAFETY in high temperatures 
SAFETY in closing 
SAFETY in sealing tight 
SAFETY in design 
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Nordstrom valves on de-etherizer charge pumps 
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Nordstrom gear operated valves on high pressure lines 


LUBRICATED VALVES 


embody every conceivable element of Safety 


PLUS AUTOMATIC LUBRICATION WITH Nuyeunale 


Nordstrom Valve Division ej ROCKWELL MANUFACTURING CO. 


400 N. LEXINGTON AVENUE PITTSBURGH 8, PENNA. 


ATLANTA ¢ BOSTON « CHICAGO « COLUMBUS « HOUSTCN « KANSAS CITY « LOS ANGELES *« NEW YORK 
PITTSBURGH * SAN FRANCISCO ¢ SEATTLE « TULSA 





















SEAMING [y= 
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The combination of these two machines ensures perfect seaming on 
Heavy drums. _Model G. F. Large Drum Flanger incorporates a com- 
pensating device which tolerates the unavoidable variations in drum body 
lengths and produces flanges of the regularity necessary for faultless 
seaming. .Model P. R. Single Ended Drum Double Seamer has been 
specially developed for seaming heavy drums and has an adjustable pres- 


sure cam for various flange widths. 


Please write for full details. 


Regd. Trade Mark 


MOON BROTHERS LIMITED, BEAUFORT ROAD, BIRKENHEAD, ENGLAND 
Cables: "Moonbro" Birkenhead, England 
LONDON OFFICE: Abbey House, 2/8 Victoria Street, Westminster, S.W.1. Cables: Moonbro, Sowest, London, England 


MAKERS OF TIN BOX AND DRUM MAKING MACHINERY 
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continuous operation 





Brown Fintube Sectional Exchangers 
Eliminate Shut-downs for Cleaning 
Pay Users Extra Dividends 


@ By simply manifolding an extra parallel stream into the 
bank, one stream after another can be taken off-line and 
cleaned, while the exchanger operates at full capacity. 


This avoids the necessity of carrying a 100% standby 
unit to insure continuous operation. It permits the sections 
to be cleaned as frequently as the duty requires, without 
effecting other parts of the plant, and assures clean surfaces 
and efficient operation, year after year, without shut-down. 


For the utmost in efficiency and economy — use Brown’s 
proven, welded fintube heat exchangers throughout your 
plant. Estimates and quotations furnished promptly. Write 
for Bulletin No. 481. 







THE BROWN FINTUBE CO. 
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It's a Smaller World Today 


Fifty years ago it took over two months to go around the world by the fastest 
means available. But recently a journalist made the trip in nine days, with time for 
400 interviews en route! This shows how the world has grown steadily smaller 
as transportation by land, sea and air has progressed. Peoples far removed 
from each other are more easily able to visit back and forth—to exchange goods The better you live 
and services. No longer are the oceans barriers between continents. 


Crossing an ocean today takes only a few hours by airplane, a few days by ship. the more oil you use... 
Highways have brought nations closer together. This is a remarkable change 
in the short space of half a century. It has been made possible largely by the 


internal combustion engine, fueled and lubricated by petroleum products. STAN DA R D O I L Cc oO M PANY 


We are proud to have had an important part in these developments. 


Petroleum helps to build a better life. ( NEW JERSEY 5 
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in construction 





these men are at home ‘round the world 





THE LUMMUS COMPANY 
385 Madison Avenue, New York 17, N. Y. 


LUMMUS 


CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bidg., Houston 2, Texas 
The Lummus Company, Ltd., 525 Oxford St., London, W-1, England 
Société Fr 


: ke? 





¢ d q Lummus 
39 Rue Cambon, Paris ler, France 


| Lummus — Edificio “Las Gradillas”’ 





Compania Ané 
4 





q 


Las Gradillas, Caracas, Venezuela 








The Lummus construction superintendent and field engineer averages a twelve-year 
record of refinery building, literally —“everywhere under the sun.” In addition, he 
has seen service at chemical plants and other heavy construction both in this coun- 


try and abroad. 


In a period of rapid progress, he has contributed to new techniques: the pre- 
assembly of pipe and equipment before erection, the raising of heavy vessels to 
greater heights and the providing of means to facilitate future maintenance and 
“turn around.” Refinements in the scheduling of the erecting sequence are an out- 


growth of his experience. 


Behind Lummus’ “ahead of time” deliveries stands the Construction Man. 
Because he has learned to anticipate the problems of remote location, emergen- 
cies seldom arise. But the records show that his decisions, made on-the-spot to meet 
the unexpected, reveal sound judgement and a steady hand. The low labor turn- 
over, reflecting the high morale of his crews, both American and native, is evidence 


of his human as well as his technical understanding. 


During the war he constructed, in record-breaking time, ordnance plants, high 
octane gasoline plants and plants that produced the raw materials for synthetic 
rubber. Today, the Lummus Construction Man is combining time savings with dollar 


savings in new projects throughout the world. 





This new eighty page book describes the latest 
process developments in petroleum refining. 


Detailed descriptions and flow charts of more than thirty 


refinery processes are featured. Photographic techniques are 





employed to assist you to visualize units. Send for your copy —today. 
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FOR INCREASING PRODUCTION 


This proved process has provided profitable 
production in wells which might otherwise have 
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is due to HOWCO's thorough research and 
scientific planning. Thickness and permeability 
of producing formation, bottom hole pressure, 
well depth, pipe size and condition, nature of 
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factors which HOWCO takes into consideration. 
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tween profit and loss on your low producing 
wells or better completion of new wells. He'll 
recommend HOWCO HYDRAFRAC only if your 
well analysis indicates its application. 
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Refining Picture One of Constant Change 


; a pattern of the world’s refining industry has 
undergone substantial changes within the past decade. 
In general, however, these changes have followed the 
course of developments on the producing side of the oil 
industry. In 1939 the United States contributed 60 per- 
cent of the total world production while in 1949 its 
share, though it had grown by a milllion and a half 
barrels daily, was only 54 percent of the total. Put 
otherwise crude production increased 45 percent while 
in the outside world the gain was 86 percent. 

Refining has followed a similar course, though some- 
what more laggardly. At the beginning of the decade 
the United States possessed 62 percent of the world’s 
refining capacity while in 1950 its proportion is 58 per- 
cent. Of cracking capacity 74 percent, however. is still 
held by American refiners. The expansion of processing 
facilities has been accelerated since the war and they 
have been enlarged by two and a half million barrels. 

The trend thus disclosed is likely to continue for the 
immediate future. It is a logical outcome of the exten- 
sive discoveries that have been made in various areas 
and of the desire of countries with large consumption to 
save foreign exchange by importing crude rather than 
products. Fears have been expressed in some quarters 
lest the movement in this direction, particularly in 
Western Europe, with the financial assistance extended 
from the United States under the Marshal] Plan, may 
result in the overbuilding of refining facilities with a 
consequent possibility of extreme competion that might 
upset market stability. 

If all the projects for new construction and expansion 
of existing plants that have been proposed in Europe 
during the past two years were to be carried out there 
might be real danger of the development of such a con- 
dition. While one of the policies adopted in the imple- 
mentation of the Marsha!] Plan was the encouragement 
of refinery building as a means of redueing the dollar 
deficit of European countries in their exchange opera- 
tions, the Economic Cooveration Administration has an- 
nounced that its grants are intended to support the eco- 
nomic recovery of the countries to which they are made 
and will not be extended where they would Jead to un- 
necessary duplication of facilities. 

It is to be borne in mind that the consumption of 
petroleum products has increased more rapidly during 
the past two years outside the United States than within 
that country. Taking into account the very rapid 
growth of industrial activity in the countries that suf- 
fered devastation during the war it appears certain that 
a rising demand for petroleum products, especia!ly for 

fuel oils, will prevail for sometime to come. Restric- 
tions on the use of products have been lifted in many 
countries, the latest being the United Kingdom which 
discontinued gasoline rationing at the end of May. This 
decision is expected to result in a higher demand in 
that country although the effect may be limited to some 





extent by the doubling of the sales tax from ninepence 
to one and six which raises the price of motor fuel above 
10 cents per imperial gallon. 

The increase in refining capacity outside the United 
States which has proceeded at the rate of 14 percent 
annually for the past three years has been cue to special 
conditions: the restoration of war damaged plants, the 
urge to improve the exchange s’tuation and in minor 
degree the financial aid provided through ECA. These 
conditions will not operate with their present force 
after 1952. While new refineries will be built and old 
ones modernized in step with the growth of demand the 
pace undoubtedly will be slowed down to some extent 
as it has been in the United States following the heavy 
drive that culminated in 1948. 

From the viewpoint of nationa! security it is desirable 
of course to have in existence some excess capacity 
above that required to meet current requirements. This 
need was strikingly demonstrated at the outbreak of 
World War II and is emphas‘zed by the precarious state 
of present international relations. 

More urgent to the refining industry than the issue 
of possible overexpansion are the prob!ems that arise 
from changing demands for petroleum products. The 
designers of automotive engines are definitely embarked 
on a move toward the adoption of higher compression 
ratios. This, together with the increasing size and 
range of airplanes, portends a rising demand for high 
test gasolines which will involve changes in equipment 
and will require the use of more crude to produce a given 
quantity of product. 

Jet planes or craft employing variations of the same 


principle are now an integral part of military arma- 
ment and their commercial utilization for swift air 


travel is imminent. The final word as to the fuel needs 
of such planes is yet to be spoken but they call for a 
departure from past standards. The rapid spread of 
dieselization, particularly for railway transport, is rais- 
ing the consumption of the grades of oil that these 
engines require and in the case of the railroads is dis- 
placing a substantial volume of lower ¢rade fuel oi). 
The use of oil for household and industria! heating con- 
tinues to make headway against the competition of solid 
fuel while at the other end of the line there is an ever 
widening demand for the light elements. 

On the supply side there are indications of changes 
resulting from the spread of natural gasoline output, 
from the conversion of natural gas into ‘asoline and 
other products and further along perhaps from the re- 
covery of these products from oil shale and coal. The 
history of the refining industry is one of constant im- 
provement in processes and aprliances and while future 
developments will require frequent’ revision of 


mechanical equipment and operational procedure there 
can be no doubt of the industry’s ability to adapt itself 
to changes as they occur. 












Britain’s Refinery Expansion 


Shifting Imports From Products 


P RODUCTS in the European refinery pro- 
gram, nurtured by ECA and designed to sup- 
ply most of the petroleum needs of western 
European countries from Middle East oil, 
is now well advanced. The rehabilitation of 
war-damaged plants is nearly-completed, the 
installation of new units has taken place in 
numerous instances, and the construction of 
new refineries is moving rapidly forward. 
In the United Kingdom where a yearly re- 
fining capacity of 20 million tons is the goal 
that has been set, the effect of growing fa- 
cilities is beginning to show in increased im- 
ports of crude and a corresponding decline 
in receipts of petroleum products. In 1949 
imports of crude reached six million tons or 
more than 2% times similar receipts in 1947. 
For the first three months of 1950 importa- 
tion of crude oil was at the rate of over eight 
million tons per year. Crude imports prewar, 
which were about one-sixth of the total 
petroleum imports, are now about 45 percent 
of the total. When present plans for re- 


finery expansion have been put into effect, 
it is expected that the United Kingdom will 
cease to be an importer of petroleum prod- 
ucts to any substantial extent except for 
certain specialties. 





By E. LAWSON LOMAX 


At present the most important construc- 
tion work under way, in point of size at 
least, is the erection of the great plant of 
Anglo-American Oil Co. Ltd., British affiliate 
of Standard Oil Co. (N.J.), at Fawley near 
Southampton and the English Channel. The 
refinery is designed for a daily crude capacity 
of 10,000 barrels and is expected to cost 
around $150 million. 

Work on the site began in April last, as 
soon as authorization was given by the gov- 
ernment, and some 4,000 men are busily en- 
gaged in putting the preliminary work ahead 
of schedule. A large proportion of the un- 
derground and surface preparation, such as 





the installation of a railway siding on the 
site, grading and temporary road making, the 
construction of sewage and waste water 
schemes, the preparation of foundations, the 
erection of a construction camp, canteen 
and recreation rooms, and generally the large 
amount of preparation work essential to such 
a vast scheme before actual erection of plant 
can be commenced, has been completed. 

Work is also well advanced on the short site 
for the erection of wharfage and pump- 
houses required for the reception and dis- 
charge of the crude oil delivered by super- 
tankers. 

Two distillation units are in course of erec- 
tion; the furnaces for the pipe stills and the 
piping are about 95 percent complete, the 
convection bank being completed and most of 






































Erecting fractionating col- 
umns at the new Esso re- 
finery at Fawley. Inset 
shows 25-ton section of 
tower being swung into 
position. 
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Heat exchanger bank 
at refinery at Faw- 
ley. 
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the radiation tubes being in position. The 
pipes in both sections are mild steel, no alloy 
tubes being used. 

Many of the pumps for the units are already 
installed, as are a large number of the heat 
interchangers and coolers. The shells of the 
fraction towers of the atmospheric unit, 
which are being fabricated on site, are nearly 
complete and plates installed. This unit will 
produce straight-run motor spirit, naphtha, 
kerosene, gas oil and fuel oils. 

The erection of the combination vacuum and 
atmospheric unit is well along, the pipe stills 
are nearing completion, and the fractionat- 
ing columns are in an advanced state, al- 
though not so far forward as in the atmos- 
pheric unit, while a large number of the heat 
exchangers, coolers and pumps are in position. 

This unit, in addition to producing motor 
spirit, naphtha and kerosene, will also pro- 
duce stock for the 33,000  barrel-per-day 
catalytic cracking unit. The present thermal 
cracking plant in the old Fawley refinery is 
being revamped and will be used as a reform- 
ing unit for straight-run naphtha from the 
new distillation units. 

Foundations for the catalytic cracking unit 
were completed at the end of April, when 


30,000 cubic feet of concrete were poured into 
them in a single day of eight hours, which 
is the largest operation of its kind that has 
been carried out in one day’s operation in the 
United Kingdom. Erection on these founda- 
tions has begun, the regenerated catalyst 
storage being in an advanced state. 

This plant being of the most modern design, 
great attention has been paid to flexibility 
of operation. According to requirements and 
the catalyst employed, it can be run for high 
octane spirit and minimum gas, or for large 
yields of polymerizable gases and high oc- 
tane spirit, thus enabling it to cope with 
varying market requirements. 

Middle East sour crude will form the bulk 
of the charging stock to this refinery, so 
stabilization is an important step in the proc- 
ess. For this purpose an Edeleanu SO, plant 
of 13,000 barrels daily capacity is being erect- 
ed to treat the kerosene, jet propulsion fuels 
and high-speed diesel fracts. so as to reduce 
their sulfur content down to market specifi- 
cations and incidentally to improve the burn- 
ing quality of the kerosene, which will be of 
premium grade. Hypochlorite, doctor, copper 
chloride and caustic soda will all be used for 
final sweetening of the motor spirits and 
kerosenes, thus assuring that these will pass 
the most stringent market requirements. It 
is not intended to use any sulfuric acid as a 
refining agent for any of the products. This 
will ease the question of pollution, which is 
a very important one in a refinery of this 
size; special measures have been taken to 
avoid both pollution of water and of air. 

The maintenance building, now rapidly ap- 
proaching completion, will be an imposing 
structure on the site. Its large size, 800 
feet long by 180 wide, makes it an outstanding 
feature, and the view from the roof gives 



















































































































a very comprehensive picture of the zeneral 
layout of the refinery. 

At present pipe work fabrication is being 
carried out in the open but will be trans- 
ferred to the new building when-.the section 
for pipe work is equipped with the necessary 
plant. The building will be air-conditioned 
and is equipped with lighting to drawing of- 
fice standards, so that working conditions 
will be comfortable under any circumstances. 
It is lavishly equipped, both in the main- 
tenance and storage sections, with mechanical 
lifting gear so as to reduce human lifting to 
a minimum. 

An up-to-date construction camp has been 
provided to house workers from a distance. 
The arrangements of the kitchen in connection 
with the canteen are of the highest standard, 
being such that 1,000 Cooked meals can be 
served to the canteen at meal breaks in the 
short time of ten minutes. The camp is also 
provided with full sanitary services, recrea- 
tion and writing rooms and other amenities. 

A site has been chosen in very pleasant 
surroundings for the location of a number of 
houses to accommodate key members of the 
staff, and these will shortly be in course 
of erection. 

The capital of this huge project is being 
provided by private enterprise, partly from 
American and partly from British sources; 
and while a large amount of dollars will be 
required for much of the equipment, this 
eventually will be an important dollar saving 
project for Great Britain, because all of the 
manufacturing costs for converting the crude 
oil into marketable products will be expended 
in sterling. 

Foster Wheeler Corporation has charge of 
the mechanical design and construction of 
the Fawley refinery. It will also erect all off- 
site facilities except tankage, marine equip- 
ment, administration and laboratory buildings. 

Newest refinery project to be announced in 
Britain is the result of an agreement between 
the boards of Powell Duffryn Ltd. of London 
and Socony-Vacuum Oil Company of New 
York. This provides for the incorporation of 
the oil storage, blending and packaging busi- 
ness of Cory Bros. Ltd. (a wholly-owned sub- 
sidiary of Powell Duffryn Ltd.,) at Coryton 
on the Thames Estuary into the business con- 
ducted in the United Kingdom by Vacuum 
Oil Company Ltd., wholly owned subsidiary 
of Socony-Vacuum. 

The thus enlarged Vacuum Oil Company 
will carry on the combined businesses and will 
erect a new refinery, primarily for the pro- 
duction of lubricating oils, under the well- 
known Vacuum trade names of Mobiloil, Gar- 
goyle and other special brands. Approval has 
been received from the Board of Trade for 
the location of the refinery at Coryton, there- 
by permitting the use of the existing tankage 
and other facilities. 

The new refinery will process mainly Mid- 
dle East crude,,and the resulting products 
will replace those at present imported from 
dollar sources. The capital expenditure by 
Vacuum Oil Co. on the construction of the new 
850,000-ton refinery and other works at Cory- 
ton and elsewhere will be in the neighborhood 
of $28 million. Construction will begin as 
soon as the necessary design work has been 
completed. 

Shell has two refineries in course of con- 
struction in Great Britain, work on which 


Cooling tower which handles 22 million gallons of water daily 


Oil Co. Ltd. 


at Llandarey refinery of Anglo Iranian 


Process Unit 


is going forward according to plan. One igs 
located at Stanlow, Cheshire, and the other 
at Shellhaven, Essex. Both are scheduled for 
completion early in 1952, when their com. 
bined capacity will be roundly six million tons 
yearly. 

At Stanlow, extensions were commenced in 
1948 to erect a modern plant to operate on 
Middle East crude for the production of gas- 
oline, diesel oil and fuel oil for the home 
market and to provide some of the specialized 
feed stocks previously imported. The first 
of the new crude distillation units began op- 
eration at the end of 1949. The second sec- 
tion to be completed is a reforming unit which 
came into operation in May of this year, two 
months ahead of schedule. 

The following is a list of the units pro- 
posed or in erection at this plant, together 
with the names of the responsible designers 
and erection supervisors: 


Erection 
Designer Supervisor 
6,000-ton dis- Shell & N. V. Foster Wheeler 
tillation unit Comprimo Ltd. 
Feed prepara- Lummus Co. & Lummus Co. 
tion unit UOP 
Heaters for Lummus Co. 
distillation, 
feed & prep- 
aration units 
& reform- 
ing plant. 
Doctor treat- 
ing plant 
Catalytic 
cracker 


Lummus Co. 


Lummus Co. Lummus Co. 

Foster Wheeler Foster Wheeler 
&N.V. Ltd. 
Comprimo 

C, treater Head Wrightson Head Wrightson 

Polymerization UOP & Lummus Lummus Co. 


units 
Alco distilla- 
tion unit 
H:S removal 
Asphalt heat- 


Co. 
Alco 


Shell & Girbotol 
Shell & Head 


Foster Wheeler 
Ltd. 

Lummus Co. 

Head Wrightson 


ing unit Wrightson 
Claus Kiln Shell . Simon Carves 
sulfur re- Ltd. 
covery 
Boiler plant Babcock & 
Wilcox 
Water treating Permutit 
plant 
Cooling tower L.G. Monchel 
& Partners 
Civil engineering consultants—Maunsell, Posford 
and Pavry. 
Civil contractors—A. Monk and Co. 
Tankage—Whessoe. 


Babeock & 
Wilcox 
Permutit 


Fred Mitchell 


The final scheme to be completed by 1952, 
will include two large distillation units, the 
latest type of catalytic cracking and reform- 
ing plants, polymerization plant and units 
for the final treatment of the various prod- 
ucts. The cracking plant will convert part 
of the heavier distillates to high quality gaso- 
line, and the reforming plant will improve 
the quality of the gasoline produced by 2 
straight distillation. These plants will pro- 
vide petroleum gases for the manufacture of 
chemicals in the adjoining plant which came 
into operation last year, and liquefied petro-% 


. . *. yl 
leum gas for industrial and domestic use. % 


The plant when completed will have an an- 
nual capacity of 2.5 million tons. 

In connection with this large refinery 
scheme, the Manchester Ship Canal Co. is 


Azaeotropic and rerun distillation unit of Petre 
chemicals, Ltd. 
p<— 


Catalytic cracking unit being erected by Fostet! 
Wheeler for Esso at Fawley. 
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Preparing the site for the new Shell refinery at Shell Haven. 
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Stack being raised during construction of boiler house at Shell Haven refinery. All photographs on this 
page from Shel! Photographic Library. 


Lowering caisson as intake for cooling water supply system at Shell Haven. 





constructing a new oil dock at Eastham, 
Cheshire, which will accommodate the largest 
ocean tankers which will bring crude oil from 
the Middle East. A pipeline five miles long 
connects the new oil dock to the refinery for 
the transfer of crude. The products from 
this crude replace a great part of the refined 
oils at present imported. 

At Shellhaven more than 2,200 men are at 
present engaged on the construction of a new 
refinery which, when in operation in conjunc- 
tion with the existing refinery, will produce a 
complete range of petroleum products. 

Plans have been approved for the construc- 
tion initially of a new estate of 140 houses for 
the accommodation of the permanent operating 
personnel. A 900-foot tunnel is being built be- 
low the Thames to carry cooling water for the 
installation, while an additional large-dimen- 
sion pipeline, some 30 miles in length, is be- 
ing installed to provide domestic water for 
both the housing site and the refinery. 

Preparations are well under way for the 
conversion of certain tankage leased from the 
London and Thames Haven Oil Wharves Ltd. 
and which will eventually be operated in con- 
junction with the new refinery. 

A distillation unit of 6,000-ton daily ca- 
pacity is scheduled to go on stream at the end 
of 1950. It is a three-stage, pressure, atmos- 
pheric pressure and vacuum, and is designed 
to process Middle East crude carried in the 
new 28,000-ton tankers built for the com- 
pany. It was designed by Shell in conjunction 
with N. V. Comprimo (Holland) and is be- 
ing erected under the supervision of Foster 
Wheeler Ltd. The heaters for this unit, whicn 
are already erected, as well as those for the 
feed preparation unit and the reforming plant, 
were designed and erected by The Lummus Co. 

The 1,250-ton daily reforming unit was de 
signed by UOP and Lummus and is being 
erected by the latter company. It is scheduled 
to be in full operation by May 1951 and will 
process naphtha or light gas oil. 

The feed preparation unit of 2,500 tons daily 
capacity was designed and is being erected by 
The Lummus Co. and it will be worked for the 
preparation of feed stock for bitumen to be 
handled by the existing Shellhaven refinery. 
The doctor treating plant, likewise designed 
and being erected by The Lummus Co., has 
a capacity of 1,300 tons per day straight- 
run gasoline from the crude distillation plant. 
It is scheduled to come into operation con- 
jointly with the distillation unit. 

The boiler plant was designed and is being 
erected by Babcock and Wilcox. The layout 
allows for future installation of a duplicate 








set of boilers, as further refinery develop- 
ments proceed. The layout also incorporates 
facilities for the supply of compressed air 
for refinery services of all kinds. The water- 
treatment plant has been designed and is in 
course of erection by Permutit Ltd. 

Electric power for refinery operations is 
obtained from the local authorities Tilbury 
and Raleigh 33,000-volt grid systems to the 
refinery intake substations. These supplies 
come in separately, thus affording a stand- 
by insurance against the failure of one center. 
The voltage is reduced to 6,600 for distribu- 
tion to the substations in the refinery. 

Consulting civil engineers for the plant 
are Maunsell, Posford and Pavry, London. 
Civil engineering contractors are John Mow- 
lem and Co., London; and tankage is being 
supplied by Whessoe Ltd. 

The Heysham refinery, purchased by Shell 
a few years ago, continues to function satis- 
factorily at its yearly rated capacity of 1.5 
million tons. 

At the Llandarcy refinery of National Oil 
Refineries Ltd., manufacturing subsidiary of 
Anglo-Iranian Oil Co. Ltd., an extensive pro- 
gram of expansion is now in its third year. 
With the installation of a 40,000-barrel daily 
distillation unit completed in September last, 
crude capacity was raised to 46,000 barrels 
daily. The next stage of enlargement now 
in progress includes a catalytic cracking unit 
and a lube oil plant of 1,200 barrels daily 
capacity. A 3,000-barrel SO, solvent extrac- 
tion plant will produce kerosene. An ECA 
grant of $7,250,000 was made several months 
ago for the project, the total cost of which 
is estimated at $48 million. 

First stage in the enlargement of Grange- 
mouth refinery of Scottish Oils Ltd., another 
subsidiary of Anglo-Iranian, is scheduled for 
completion by the end of 1950. It will raise 
daily crude capacity from 14,000 to 30,000 
barrels by incorporation of a crude topping 
unit, an alkylation plant and a copper chlor- 
ide sweetening installation. The second stage 
of the program will include the installation 
of catalytic cracking facilities, catalytic 
polymerization plant and various treatment 
plants, due for completion by the end of 
1952. Work recently has begun on the pipe- 
line to be laid from Finnart, on Loch Long 
on the west coast of Scotland, across country 
to Grangemouth, to facilitate crude deliveries 
and in particular to provide a 
deep water terminal suitable for 
28,000-ton tankers. 

The laying of the foundations 
for the new heavy units at 
Grangemouth has presented an 
interesting problem of engineer- 
ing, as borings revealed no solid 
Stratum for the foundations 
shallower than 120 feet. The 
foundations have, therefore, 
been built as rafts on the 
“egg-box” principle, consisting 
of a concrete cellular struc- 
ture, with concrete tops and 
bottoms and an air space in each 
compartment. 

The main fractionating col- 
umn of the new crude topping 
plant was delivered in January 
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Fractionating columns at new petrochemical plant built by Shell Chemicals, Ltd., at Stanlew. 


Site of Coryton refinery to be built by Vacuum Oil Co., Ltd., under agreement with Powell Duffryn, 


Ltd. Site now is partially oce 


upied by stora ge and blending plant of Cory Brothers, Ltd. 
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Site of new Vacuum Oil Co. refinery at Coryton. 


last. The unit was designed by M. W. Kellogg 
& Co. and was fabricated by the Motherwell 
Bridge and Engineering Co. It was trans- 
ported to Grangemouth by road as a single 
piece, and moving its 96 feet of length 
through the streets involved careful prepara- 
tion. 

A project that was reportedly under con- 
sideration a year or more ago as part of the 
general expansion program was that of a re- 
finery at Isle of Grain in Kent on the east 
coast. This was understood to be a joint 
enterprise of Anglo-Iranian and Gulf Oil 
Corp., but it has since been reported that Gulf 
has withdrawn. No further information re- 
garding it has been forthcoming recently, 
and no authorization for construction has been 
issued by the government, so that the future 
of the proposal may be regarded as _ uncer- 
tain so far as the immediate future is con- 
cerned. 

During the coming year Berry Wiggins 
and Co. Ltd. propose to modernize their pres- 
ent plant at Kingsnorth for processing as- 
phaltic crude oil for the production of bitu- 
men and to replace the older sections of the 
plant with a new Foster Wheeler two-stage 
distillation unit having a throughput capacity 
of 2,000 barrels daily. 


Last year Lobitos Oilfields Ltd., Ellesmere 
Port, brought into operation a white oil plant 
with a daily capacity of 450 barrels. This is 
of conventional type utilizing Alfa-Laval cen- 
trifuges. The company also arranged to pipe 
its surplus gas from its cracking plant to the 
local gas works. 

The specialized plant of Philblack Ltd., 
built under the technical direction of Head 
Wrightson Processes and utilizing methods de- 
veloped by Phillips Petroleum Co., is now 
nearing completion and will shortly be: in 
full operation. It is the first of its kind to 
be erected in England. 

Manufacture of basic chemicals from petro- 
leum, closely related as it is to the process- 
ing of crude for fuels and lubricants, is un- 
dergoing an expansion in Britain comparable 
to that of the latter. This is a logical devel- 
opment, since the presence of large refineries 
assures an ample supply of materials for the 
chemical plants, and the processes employed 
are an outgrowth of refining technology. 

At the present time four large chemical 
plants are in operation or under construction 
in the United Kingdom, while some of the 
smaller oil refineries are producing deter- 
gents and other chemical products as an 
adjunct to their main operations. One of 


these larger plants, located at Wilton, is 
owned by Imperial Chemical Industries Ltd. 
and is designed primarily to supply materials 
for the manufacture of ICI’s main works at 
Bellingham. It is engineered by the M. W. 
Kellogg Co. and includes a thermal cracking 
unit of 250,000 tons yearly capacity, using 
petroleum distillate as its feed. The plant 
will be run for a high yield of C, and C, gases. 
Auxiliary distillation plant and a low tem- 
perature distillation unit for the separation 
of liquid and gaseous products in a state of 
high purity are other features. 

British Petroleum Chemicals Ltd., a joint 
undertaking of Anglo-Iranian and Distillers 
Co. Ltd., is constructing a plant for the pro- 
duction of chemicals from petroleum. It is 
located at Grangemouth, Scotland, and will 
be closely coordinated with the enlarged re- 
finery that is being erected there. 

An important addition to the British petro- 
leum chemical manufacturing industry was 
the opening last year of Shell’s new plant 
at Stanlow near the company’s newly-erected 
refinery there. Equipment of the plant in- 
cludes a thermal cracking unit together with 
units designed to deal with the cracked prod- 
ucts by fractionation; also hydrogenation, de- 
hydrogenation, desulfurization, polymerization 
and distillation units as well as reactors and 
converters. Feed stock is gas oil, and prod- 
ucts are a wide range of solvents including 
ketones, alcohols and ethers. 

Another noteworthy addition to the chem- 
icals group is the plant of Petrochemicals 
Ltd. at Partington, which is rapidly approach- 
ing completion. Some sections have been 
in operation for some time. The plant em- 
ploys the Catarola cracking process by which 


(Please turn to page 104) 


Artist’s drawing of mammoth distillation units keing erected at Fawley. These units will have the largest capacity in Europe. Drawings courtesy Foster Wheeler 
Corp. 
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General view of furfural treating unit for middle distillates. Decanting drums are on roof of pump and control house. Treating tower is at left and recovery 
towers at right. 


Eagle Point Furfural Unit 
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Operates On Middle Distillates 


- Texas Company’s newest refinery 
at Westville, N. J., which was completed at 
the close of 1949, is the first to incorporate 
in its processing equipment a unit specifically 
designed to treat middle distillates with fur- 
fural. The refinery, which is known as the 
Eagle Point Works, was designed to skim 
and crack high sulfur crude and has a capac- 
ity of 60,000 barrels per day. The furfural 
refining unit was included to permit the pro- 
duction of high cuality, low sulfur diesel 
fuel and furnace ous from sour crudes and to 
aid in feed preparation for the fluid catalytic 
cracker. 

The Eagle Point plant was planned for erec- 
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tion on deep water in the Delaware River 
area below Philadelphia at the close of the 
war. Traditional policy of The Texas Com- 
pany has been to build plants in the center 
of marketing areas wherever possible in order 
to keep transportation costs at a minimum. 
No other company in the industry has so 
many plants widely scattered in the United 
States as The Texas Company. 

The Eagle Point works is located in one of 
the nation’s largest markets for distillate 
fuel oils. The market is highly competitive, 
however, and bids fair to become more so 
as the availability of other fuels becomes 
greater. 






Recognizing these competitive considera- 
tions, the postwar planners of The Texas 
Company decided to erect the furfural unit 
to aid in tailoring the Eagle Point works 
to the markets to be served and to the most 
adverse raw materials which it might be 
necessary to process. There was a consid- 
erable body of commercial and semi-commer- 
cial, as well as pilot plant, data on which to 
base the proposed operation on middle dis- 
tillates as well as the broad experience of 
The Texas Company and licensees of Texaco 
Development Corp. in the solvent treatment 
of a wide variety of lubricating oil stocks 
in all parts of the world. 
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Prior to the outbreak of World War II, 
one foreign oil company was confronted with 
a market for high Diesel Index fuel. The 
oil could not be produced economically by 
straight distillation because of the quantities 
of aromatics in the crude being processed. 
So this company installed a furfural refining 
unit in its refinery to produce high quality 
diesel fuel oils and operated the unit in that 
manner until war conditions imposed other 
requirements upon the plant. This unit was 
also designed to process lubricating oils. 

In addition to this experience, The Texas 
Company conducted extensive laboratory re- 
search culminating in pilot plant and large 
scale experimental studies in California in 
which the specific design for middle distillate 
extraction was further developed. The large 
experimental operation treated up to 2,500 
barrels daily over a two-year period, proc- 
essing a variety of catalytic cycle stocks and 
virgin gas oils. 

At Eagle Point works the company now has 
over six months of experience in large vol- 
ume operation at rates as high as nearly 
. 175 percent of design oil charging capacity. 
The operators now feel that they have a 
satisfactorily settled procedure to do the job 
for which the unit was designed. Furnace 
oils with burning and other qualities as high 
or higher than virgin cuts are being pro- 
duced from catalytically cracked stocks. 
Diesel fuel with a high cetane number and 
low sulfur content is being manufactured 
from cycle stocks. Cetane numbers as high 
as 65 have been obtained in commercial op- 
eration, although the normal operation is ad- 
justed to produce stocks having cetane num- 
bers of 50 plus. Sulfur content has been re- 
duced by 75 to 90 percent. Accompanying 
Table I shows inspection reports on typical 
burning oils and diesel fuels. 


Schematic flow diagram of Eagle Point furfural unit. 


The Texas Company’s sales department has 
welcomed the furfural extracted products be- 
cause of their special qualities. There is, of 
course, a shortage of virgin gas oil for crack- 
ing and for the manufacture of both diesel 
fuel and furnace fuel, and as a result additives 
have been resorted to by some refiners so that 
products will give fairly satisfactory service. 
Unfortunately additives will not change the 
aromatics in an oil or reduce its sulfur con- 
tent as will extraction with furfural, so the 
new Eagle Point diesel fuels have enjoyed 
a substantial sales advantage because of their 
freedom from objectionable odor, smoking 
and engine deposits as well as high cetane 
number. Even in pot-type burners the ex- 
tracted furnace oils have given satisfaction 
without resorting to the use of excess air 
for good, smokeless combustion without ap- 
preciable carbon deposits. 

Research at the California plant revealed 
that extraction of virgin gas oils for catalytic 


TABLE I 


INSPECTION OF TYPICAL BURNING OIL 
AND DIESEL FUEL 
EAGLE POINT 





Burning Oil Diesel Fuel 

Gravity °API 36.8 37.2 
Flash, PM 158 204 
Vis/100°F. SSU 83.5 35.5 
Color, NPA 1% 1 
Sulfur, % Wt. 0.41 0.46 
Pour Point, °F. —5 0 
Carbon Residue 

(10% Btms) 0.07 .024 
Cetane No. 

(Engine) — 54.4 
Distillation, ASTM 

IBP 859 420 

10% 423 468 

20% 437 476 

50% 477 508 

90% 567 574 

EP 609 628 


ee 


cracking charge stock was advantageous in 
increasing yield and reducing carbon deposits 
on the catalyst. At Eagle Point only cycle 
stock is extracted, however, because here the 
advantages are much greater than in the case 
of virgin charge stock and capacity is not 
available to process both virgin and cycle 
stocks. The cracking value of cycle stock 
after furfural extraction is as good or better 
than that of virgin gas oils. As compared 
with untreated cycle stock, coke yields from 
furfural raffinates are substantially reduced, 
naphtha and butane yields are greater. 

In addition to sulfur removal, the extrac- 
tion of cracking stocks with furfural improves 
cracking susceptibility by reducing nitrogen 
compounds and metal contaminants. It has 
been shown that traces of metals in cracking 
stock tend to build up in the catalyst, with 
the result that carbon deposition is greater 
and catalyst activity reduced. The data from 
cracking of an extracted California stock as 
compared with cracking an untreated oil show 
that for the refined stock there is a yield 
increase of three weight percent of C, and 
lighter products with also an increase of 
one weight percent of C,-400°F naphtha at a 
constant carbon laydown. A six percent high- 
er butane yield (basis total butanes) is ob- 
tained and the total dry gas produced is 
substantially less for the extracted stock. 
The leaded octanes of the gasoline from the 
extracted stock are two to 2.5 points higher 
than those of the gasoline from the untreat- 
ed stock. The carbon deposition is lower in 
the case of refined stocks, and at the higher 
conversion levels 25 percent less coke is ob- 
tained. 

Because of the high concentration of aro- 
matics in the extract from catalytically 
cracked gas oils and certain virgin stocks, 
it is thought that the furfural unit may be 
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a fruitful source of special chemical prod- 
ucts such as wood preservatives and agricul- 
tural pest destroyers. Extract analyses re- 
veal 85 to 90 percent concentrations of high- 
er boiling point aromatics. 

Thus far research has not progressed to 
the point where the extract is being fur- 
ther refined for recovery of these chemicals. 
The extract is valuable, however, for mixing 
with heavy fuel oil. Although testing only 
about 10 gravity, the extract has a low vis- 
cosity and improves the fluidity of heavy fuel 
oil and its compatability with other fuels with 
which it may be mixed in ships’ bunkers or 
storage tanks. Samples of extract from light 
cycle stock are a light straw color, while from 
heavier ends the extract has all the clarity 
and bloom of a highly refined lubricating 
oil. 

Perhaps the outstanding accomplishment 
in the design of the furfural unit for treating 
gas oil fractions has been the prevention of 
solvent losses. When refining lubricating oils, 
the stocks to be handled usually have an initial 
well above the boiling point of furfural, while 
the true initial boiling point of light cata- 
lytic cracking stock usually is in the vicinity 
of 325°F. Also, in the case of lubricating 
oil extraction where the value of the product 
is much greater and oil-to-solvent ratios are 
higher, losses are not serious from the eco- 
nomic standpoint. In the Eagle Point unit 
the loss of solvent has been held to an average 
figure below 0.01 percent of the oil refined by 
the use of a series of decanting drums in 
which oil, water and solvent are separated, 
plus suitable columns where azeotropic distil- 
lation is practiced to break up constant boil- 
ing point mixtures, and a final tower in which 
light oil accumulations may be washed with 
water to remove traces of solvent. 

As indicated in the accompanying simpli- 
fied flow diagram, the Eagle Point installa- 
tion is similar in some respects to a lubricat- 
ing refining unit, the principal difference be- 
ing in the extraction tower design and in 
furfural recovery equipment. Process tem- 
peratures and solvent-to-oil ratios are both 
materially lower, however. In its essentials 
the unit consists of a treating tower, a ver- 
tical heater, raffinate and extract strippers 
plus the solvent recovery decanters and frac- 
tionators previously mentioned. 

In the counter-current treating tower cata- 
lytic gas oil is extracted at tempera- 
tures ranging from 70° to 125°F, depending 
upon the characteristic of the particular 
stock. Solvent dosage, which has proved most 
satisfactory at Eagle Point, is about 25 per- 
cent of the oil charged to the unit, although 
higher rates may be employed. This compares 
with a solvent dosage averaging around 250 
percent of oil charged to a furfural plant re- 
fining lubricating oil stocks. To prevent oxi- 
dation in the unit an inhibitor is charged to 
the system continuously but in very small 
amounts. As an alternative to the practice 
of adding an inhibitor, the charge stock may 
be passed through a deaerator to prevent 
oxygen entering the system. 

Raffinate solution from the top of the ex- 
traction tower and extract solution from the 
base pass through heat exchangers to strip- 
Ping columns. Reboilers for these columns 
are heated by oil from the vertical heater 
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From left to right, in foreground: Heater, solvent storage and extraction tower. Recovery section is 
seen in center background. 


through which gas oil is circulated, which 
may be the oil subsequently charged to the 
unit. 

Finished raffinate is cooled and withdrawn 
to storage for sale or recycling to the fluid 
cracking unit. Finished extract is cooled and 
stored for blending with fuel. Condensed over- 
head from strippers goes to the individual de- 
canters. Each decanter is a drum in which 
baffles have been installed to accelerate phase 
separation of oil, water and furfural layers 
on a gravity basis. Each phase is contam- 
inated by minor percentages of the other 
two and requires further processing. The 
furfural phase from each of the decanters 
is charged to the “A” fractionator where 
it is dehydrated and returned to the extrac- 
tion tower. 

The water phase which contains a trace of 
light oil, and some solvent is passed through 
a third decanter for a second phase separation. 
The oil phase may be recycled through the 


TABLE Il 


Utility Requirements per Operating Day when 
Refining 13,200 Barrels per Day of Distillate with 
3,300 Barrels per Day of Furfural 


Fuel gas, millions of BTU 1,335 
Steam supplied to unit @ 250 psig, 
thousands of pounds 565 


Steam from the unit @ 15 psig, 
thousands of pounds 254 


Net Steam consumed, thousands of pounds 811 
Cooling water circulated, 


estimated gallons 3,300,000 
Electric power for lights and instruments, 
kilowatts per hour per day 600 


raffinate or extract strippers. When this dis- 
position of light oil fractions causes this 
phase to build up, however, the water wash 
tower is operated to remove traces of solvent 
and the light oil, amounting to less than two 
percent of the charge oil, which then is 
pumped to raffinate or extract storage tanks. 

Furfural, after dehydration in the “A” 
fractionator, contains a small percentage of 
light oil, but since this has not proved to 
be a handicap in treating raw stock, no ef- 
fort is made to remove it. Condensed over- 
head from the “A”’ fractionator is given a final 
decanting as shown in the diagram. The 
third decanter also receives overhead con- 
densate from the “B” fractionator. The 
water-rich phase from this third decanter 
is returned to the “B” fractionator. 

Operation of the unit is conducted by two 
men per shift. Utility requirements on the 
basis of currently stabilized operations are 
reported as shown in Table II. 

Design capacity of the unit was 8,200 bar- 
rels per stream day. Recently the refinery 
as a whole has stepped up its throughput to 
around 60,000 barrels of crude oil daily from 
the nominal design capacity of 40,000 bar- 
rels daily. As a result, there are far more 
than 8,200 barrels of cycle stock available 
each day, and the unit has successfully treat- 
ed up to 13,200 barrels daily. It is apparently 
economically feasible to operate the unit at 
even higher rates if pump capacities were 
greater. 

The Eagle Point unit was designed by The 
Texas Company’s engineering department and 
erected by Graver Construction Company. 
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E VER since petroleum became the source 
of fuel for the internal combustion engine, 
the petroleum industry has been able to fore- 
see the needs of the engine designer. In fact, 
it was often the advances in petroleum tech- 
nology that pointed the way toward more 
efficient engines, and when these engines went 
into commercial use, the fuels were ready 
at the filling pumps for them. 

Supply and demand have always been the 
two variables with which the petroleum indus- 
try has had to cope. In the early days of its 
history after the Civil War, the demand was 
for illuminating oil, or what is known today 
as kerosene. Along with kerosene, which 
was separated from the crude by a single dis- 
tillation process, there were produced large 
quantities of naphtha or gasoline and heavy 
oils rich in paraffin. Everyone is familiar 
with the somewhat extreme measures the 
early operators employed to get rid of the 
naphtha for which there was no market. A 
substantial part of it must have been blended 
with the illuminating oil, if the records of 
kerosene yields are accurate, for some refin- 
ers were converting 75 to 80 percent of the 
crude into oil for illuminating purposes. 

The introduction of the automobile about 
the turn of the century brought about a 
rapid increase in demand for gasoline, while 
the market for oil for illuminating purposes 
began to decline as electricity came into use. 
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The Texas Company’s new experimental engine 
is said to use a much wider fraction of crude 
than today’s commercial. engines. 
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FUEL 100-600°F BOILING RANGE-NO OCT- 
ANE OR CETANE NO. SPECIFICATIONS 


Petroleum refiners were faced with the prob- 
lem of increasing the yield of gasoline, for 
the quantities of straight-run fuel available 
were insufficient to meet the needs of the 
automobile industry. About 1912 thermal 
cracking of heavy residue was introduced 
with the result that gasoline yields were in- 
creased and engine performance was im- 
proved. Later improvements in thermal 
cracking included reforming by which it was 
possible to upgrade straight-run gasoline of 
low octane number, and vapor-phase cracking 
whereby good yields of components for poly- 
merization to high-octane blending stocks were 
produced. 

Thermal cracking, therefore, was capable 
for almost twenty-five years of producing 
high quality fuels in sufficient quantities to 
meet the needs of the automotive industry. 
Petroleum technologists, however, realized 
that the demand for gasoline would continue 
to increase, and they anticipated the auto- 
motive and aviation industry would be seeking 
fuels having octane numbers in excess of 
the 72 octane number fuel (unbleached) that 
was obtained by thermal processes. All 
through the ’30’s extensive research programs 
were being carried on, although at that time 
it was generally conceded that the then cur- 
rent refining techniques would not become 
obsolete for fifteen or twenty years. Never- 
theless, methods were developed for catalytic 
cracking, polymerization, isomerization and 
alkylation, and as the prospect of war be- 
came inevitable, these processes were put 
into operation. As a result, the country was 
fortunate in having ample supplies of high 
octane aviation fuels as well as such vital 
materials as toluene for explosives and buta- 
diene for synthetic rubber. 

So much for the past. What we are now 
concerned with are the demands on the petro- 
leum industry within the next five years. 
There are indications that these five years 
will see drastic changes in the demand for 
petroleum products. The supply picture, too, 
probably will alter, particularly within the 
United States, with imported crude being used 
to a limited extent to supplement domestic 
supplies. Crude imports, if they are needed, 
will not be so difficult to cope with as the 
changing picture of demand for products. 





U. S. Navy Skyrocket employs dual rocket and 

jet engines to fly into the supersonic and return 

to base under its own power. Douglas Aircraft 
photo. 


Forecasting, or crystal ball-gazing, is a haz- 
ardous undertaking, but the time has 
come when an understanding of certain well- 
defined trends is possible. A realization of 
these trends is essential in long-range plan- 
ning for refinery expansion, even though at 
this time it is impossible to predict with 
certainty the actual direction or the full di- 
mensions that some of the trends will take. 

For example, the automobile industry has 
embarked on a program of more efficient en- 
gines by increasing compression rates. Gen- 
eral Motors has taken the lead in this direc- 
tion with its 7.5:1 Cadillac, a ratio that can 
be increased to 10:1 by changing the head. 
Oldsmobile is using an entirely new engine, 
based on the Kettering engine, with a 7.25:1 
ratio, but with only a few minor changes 
this can be increased to 12:1 as soon as highe! 
octane fuels are available. Other manufactur- 
ers who have recently upped the compression 
ratios on their cars are Buick, Crosley, Kaiser, 
Nash, Plymouth and Studebaker. 

As can be seen from Figure 1, with engines 
designed according to current practice, an 
increase in compression ratio from seven to 
nine calls for an octane number increase of 
10 units from 90 to 100. In June of this 
year premium grade gasoline being marketed 
throughout the country had an average o¢- 
tane rating of 89, an increase of 11 units 
since 1941. On the East and West Coasts 
where hills make premium fuels even more 
desirable, the average rating was 92. If we 
can assume that the trend to increase com- 
pression ratio continues, we can expect a de 
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Fig. 1. Octane requirements of present cars rise 
sharply above 7:1 compression ratio. 


mand for 100 octane automotive fuel by 1955. 

Present refining capacity is being taxed to 
the utmost to produce present fuels, and 
these are only possible by the inclusion of 
tetraethyl lead. Sun Oil Co., which has long 
been in a position to supply an unleaded 
fuel, recently started to market a leaded prod- 
uct. It is estimated that by 1952 the petro- 
leum industry will be in a position to produce 
one barrel of 100 octane fuel for every four 
of regular automotive fuel, but it is ques- 
tionable whether this will meet the needs 
of the motoring public. 

That the oil companies are taking a serious 
view of the approaching drain that will be 
imposed by the rising demand for high octane 
fuels is evidenced by two recent papers pre- 
sented before the American Petroleum In- 
stitute and the Society of Automotive En- 
gineers. R. P. S. Pigott of Gulf, in a paper, 
“Compression Ratio, Octane Demand and Lu- 
brication,” prepared for the API lubrication 
committee meeting in Detroit in June, pointed 
out that to increase ten octane numbers by 
refining would cost the oil industry some- 
where between two and three billion dollars. 
He proposes that the automotive industry re- 
duce the octane requirements of its engines 
without reducing the compression ratio or the 
efficiency, by design changes. This, he es- 
timates, would cost from three to five hun- 
dred million—not much more than the usual 





Vickers Viscount, turbo-prop airliner which 


cost of new models. In concluding his paper 
Mr. Pigott said: “While it has been cus- 
tomary in the past for the oil industry to do 
pretty much what the automotive industry 
demanded, we have now reached very close 
to our predictable limit. I think it will be 
recognized, and is being recognized, that the 
oil industry should not be asked to spend 
five to ten times as much to accomplish the 
results as it would cost the automotive in- 
dustry to do it even better.” 

Barber, Reynolds and Tierney of The Texas 
Co. are the authors of a paper, “The Elim- 
ination of Combustion Knock—Texaco Com- 
bustion Process,” that was read before the 
summer meeting of the Society of Automotive 
Engineers at French Lick, Ind. In it they 
describe a method of combustion in the spark 
ignition engine that is insensitive to the com- 
pression ratio, degree of supercharge or oc- 
tane number of the fuel. An engine utiliz- 
ing this combustion process, they claim, will 
be able to handle fuels boiling between 100 
and 611°F and have no octane or octane num- 
ber requirements. 

Thus we see that there are two alternatives 
with regard to automobile engines. Octane 
requirements may increase, or the engine 
makers may design engines with more cath- 
olic fuel tastes. The latter alternative, how- 
ever, probably will not be pursued until the 
price of automotive fuel, which of neces- 


Avro Canada jetliner making its first visit to the United States last April. It is scheduled to fly the Atlantic this summer. 
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has been ordered by British Overseas Airways. 





sity will have to increase as the octane num- 
ber goes up, reaches the point at which auto- 
mobile sales start to decline. With the 
economic incentive to sell more economical 
cars, from the fuel point of view, the automo- 
bile manufacturers may consider the mechan- 
ical octane improvements now being inves- 
tigated by the petroleum industry. At the 
moment, however, it seems that no trend in 
this direction will be apparent before 1955. 
The only factor that might accelerate the 
development of engines having lower octane 
requirements would be the shortage of high 
octane fuels brought about by the reluctance 
of the petroleum industry to invest large 
sums in plants that would become obsolete 
once the automobile industry starts using 
these engines. This shortage of high octane 
blending stocks can be alleviated to some 
extent by improving and putting into more 
extensive use methods to increase the anti- 
knock rating of straight-run gasoline. A 
recent development in this direction is the 
UOP Platforming process. A description of 
the first installation of this process for the 
catalytic reforming of naphtha, which is being 
operated by the Old Dutch Refining Co. at 
Muskegon, Mich., was given in WORLD PETRO- 
LEUM for April. Unleaded octane number of 
the raw naphtha before processing is about 


(Please turn to page 102) 








French Refineries Equipped 


To Meet National Needs 





By HENRI M. BALLANDE 
Vice Chairman OEEC Oil Committee 


Raffinerie de Dunkerque topping unit transferred from Courchelettes. 


| N the course of the year 1949 which marked 
a decisive progress in the recovery of France, 
the oil refining industry exceeded by 40 per- 
cent its record for the preceding year by 
treating 84,158,000 barrels of crude oil as 
against 66,558,000 barrels in 1948. 

This progress has continued during the first 
months of 1950, and from June 1, 1949, to 
May 31, 1950, the industry has treated 89,- 
329,000 barrels of crude oil. 

During the same period there appeared two 
new facts to characterize the supply of petro- 
leum products to this country, facts important 
to the French economy because they brought 
about a saving of dollars. On the one ‘hand 
was the discovery of new productive horizons 
in the old Pechelbronn field (July 1949), 
and near the Pyrenees (at Lacq in Decem- 
ber). For the first time French production 
during the past 12 months has passed the old 
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ceiling of 400,000 barrels to reach 489,000 
barrels; during the month of May it reached 
60,000 barrels. While it is impossible at this 
moment to foresee how far this production 
will increase, it is worthy of note that for the 
first time France is able to behold some en- 
couraging results. 

On the other hand, in July 1949 there came 
into service the north branch of the 16-inch 
pipe line system of Iraq Petroleum, and the 
Qatar field came into production. By these 
developments the share of the Campagnie 
Francaise des Petroles in Middle East oil was 
raised to 7,893,500 barrels, which amounted 
to a recovery of 136 per cent in comparison 
with the 12 preceding months. 

In this connection it may be remarked that 
the French deplore the local political difficul- 
ties which have deprived France of 16,381,200 
barrels of crude oil that could have been paid 


for in francs since the southern fork of the 
Iraq pipeline leading to Haifa was shut down. 

This deficit for the most part has been made 
up by petroleum payable in ECA dollars, 
which has definitely become a supplementary 
charge on American aid to Europe. 

However, the foregoing figures show that 
most of the French imports of crude oil have 
been paid for in foreign exchanges: 37,039,- 
500 barrels in sterling pounds to the amount 
of $62,188,100 (exchange value), essentially 
to cover the needs of the subsidiaries of Royal 
Dutch Shell and the Anglo-Iranian Companies, 
and 43,823,400 (49.4 percent of the total) 
barrels with a value of $88,493,900 for the 
French companies appertaining to the Ameri- 
can groups (Standard Francaise des Petroles, 
Socony-Vacuum), and the two companies with- 
out foreign participation (Compagnie Fran- 
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Raffinerie d’Ambés after reconstruction. 


caise de Raffinage, Raffineries Francaise de 
Petrole de l’Atlantique). 

It may be noted that the purchases payable 
in dollars have been almost wholly effected 
through the generous assistance of the Mar- 
shall Plan, which has played such a great role 
in the rapid recovery of France. From April 
8, 1948 to April 1, 1950, ECA has financed 
a total of $152,172,700 worth of crude oil, 
$74,023,300 of finished products paid entirely 
to American concerns, and $78,975,500 on oil 
freights, making a total of $305,171,500. 

It has been calculated that without the 
direct or indirect aid of the Marshall Plan 
the French consumption of petroleum products 
would have been reduced by 65 percent. Un- 
der such a condition, the effort toward French 
recovery would have been doomed to failure. 
As representatives of the French petroleum 
industry have informed the chiefs of the petro- 
leum branch of the ECA during their travels 
in Europe, the Marshall Plan, so far as con- 
cerns satisfying the petroleum needs of 
France, has been a complete success. 

At the present time studies are in progress 
to enable the companies normally supplied 
with dollar crude oil to maintain their posi- 
tions in the French market after the end of 
ECA, in spite of the scarcity of dollars that 
will probably exist for several years after 
that time. Today nobody doubts that the gen- 
eral solution of this problem of exchange 
rests on a better equilibrium in international 
exchanges. 

France does not ask more than to earn, by 
selling its manufactured products and its 
Services, the dollars which it needs especially 
to effect its purchases of crude oil. 

One company (Caltex) has already accepted, 
as of last April 1, payment of its sales in 
frances to the extent of 25 percent. This 
Proportion may be increased later on, and 
it is hoped that it may reach and even exceed 
half the value of the crude. Conditions for 
the use of the French money accumulated by 


ANNUAL REFINERY ISSUE 


the seller will evidently raise a problem, but 
it is hardly to be doubted that the French 
Treasury will exert itself in a real desire to 
arrive at a formula that will give satisfaction 
to all interests. 

It is well known that the objective of the 
French refining industry is primarily to meet 
the consumption demands of France and its 
nearby overseas territories. At the end of 
1948 the industry was covering all the needs 
of the homeland and Algeria. Since July 
1949 it has been meeting nearly the whole de- 
mand of the homeland, the three countries of 
North Africa (Algeria, Tunisia, Morocco) and 
a part of French West Africa. Imports were 
restricted to aviation gasoline of 100/130 oc- 
tane number, and a moderate quantity of lu- 
bricants: 450,000 to 500,000 barrels a year. 

During the past 12 months refined products 
have been made for the following destinations: 


France (including bunkers under 


the French flag) 81.6% 
French overseas territories 8.8% 
. Special treatments and exports 9.6% 


The exports, although for the most part oc- 
casional, have allowed the compensation of 
the small balance between the domestic pro- 
duction and consumption, which was oc- 
casioned essentially by an excess of gas oil. 
As regards the special treatments, they cor- 
respond to the differences between the global 
capacity of an industry in the course of de- 
velopment, and of consumption which, re- 
strained by taxation, has not exactly coin- 
cided with the initial estimates. 

Numerous factors have influenced consump- 
tion during recent months. In first place was 
the abolition of rationing of automobile gaso- 
line at the end of December. However, the 
price has been kept so high by heavy taxes 
that one may say that rationing by price 
is doing what was for so long done by means 
of coupons. 


The relaxation from direct rationing, never- 
theless, has produced a net increase of con- 
sumption. In 1949 consumption was 28 per 
cent less than in 1938, in spite of the fact that 
the number of farm tractors running on gaso- 
line has quadrupled and industrial activity 
has increased 25 percent, which -shows that 
consumption for non-essential purposes has 
decreased considerably since the war. Total 
consumption of gasoline in 1950 will prob- 
ably again reach the level of 1938. 

At the beginning of the year a ternary “su- 
per carburant” (gasoline 75 percent, benzene 
10 percent, alcohol 15 percent) or premium 
motor fuel has been put into distribution to 
provide an acceptable outlet to 378,000 barrels 
of agricultural alcohol by government order. 
Its octane number (motor method) is 78, while 
that of ordinary gasoline is from 68 to 70. 
This “super carburant” appears not to be 
very popular with most automobilists, but 
it satisfies the drivers of vehicles of American 
make. At the present it does not represent 
more than six or seven percent of the total 
sales of motor gasoline. 

In the field of fuels the devaluation of last 
fall brought on a period of stability of do- 
mestic prices and has reversed the price ad- 
vantage enjoyed by heavy oils in comparison 
with coal. Although the taxes on combustible 
liquids have been suppressed there is antici- 
pated a slowing down in development of the 
use of fuel oils, which experienced a rapid 
extension during the past three years. 

This recession of fuel oil demand, if it 
takes place, combined with the normal expan- 
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sion of the gasoline market, will affect the 
relative proportions of the different products 
obtained from crude. It is probable that the 
present percentages (22.1 percent gasolines, 
21.8 gas oil and distillates, 37.9 fuel oils) will 
undergo wide changes, especially as concerns 
gasoline and fuels. 

At present equipment projects under way 
reflect this tendency. There is again a turn 
toward cracking and more particularly toward 
catalytic cracking which assures the best eval- 
uation of the treated crudes. Those who have 
been fearful that the refining program pre- 
sented last October to the ECA by participants 
in the OEEC would lead to a vast overproduc- 
tion, will appreciate the effort of the French 
refining industry to adapt itself with a maxi- 
mum of flexibility to the new needs of its 
own market. Requests for aid for this equip- 
ment have already been addressed to the ECA 
and there is lively hope that this aid will soon 
be granted. 

It may be recalled in this connection that 
the general program of reconstruction, ex- 
tension and modernization of the French re- 
fineries from 1945 to 1953 contemplates only 
12 per cent of ECA funds, 88 per cent of the 
investments being assured from other sources, 
and for the most part in francs. 

This partial financing of reconstruction 
and modernization by ECA began at the start 
of this year, thanks to the authorization of 
reimbursements for the fiscal years 1948-49 
and 1949-50 issued in November and Decem- 
ber 1949 for an amount of $5,000,000, of 
which about $3,500,000 was for engineering 
and $1,500,000 for material. 

It is worth noting than an important frac- 
tion of these credits are for installations de- 
signed for improving the quality of the prod- 
ucts; the increase of the capacity of the ap- 


proved projects is limited to 34,000 B/D, ° 


which is 12 percent of the present capacity of 
the French refineries. 

Below is given in detail the principal im- 
provements added to refinery equipment dur- 
ing the current year. 

Note will be taken of the moving of two 


new factories in February last: Dunkerque, 
the operating rate of which will be provision- 
ally limited to 20 percent of the future re- 
finery capacity by the capacity of the top- 
ping unit moved from the old establishment 
at Courchelettes-Ambeés, which will be raised 
to double the prewar capacity without the 
help of ECA funds. 

Work of the Compagnie Francaise de Raf- 
finage-Refinerie de Normandy in 1949 has been 
limited essentially to the construction of the 
new sub-atmospheric unit which is scheduled 
for operation in July 1950. 

The “solutizer” process for the refining of 
gasoline and the reforming unit for the prod- 
uct of catalytic cracking will be ready to 
function by the end of 1950. 

At the Raffinerie de Provence the chief de- 
velopment has been construction of the new 
atmospheric distillation unit which will begin 
work in September 1950. The “solutizer” unit 
will probably begin operation toward the end 
of 1950. The same is the case with the re- 
forming unit for the product of catalysis. A 
unit for refining commercial propane began 
work in May 1949. 

The installations at Port de |’Avere have 
been improved by new submarine unloading 
and pumping systems. By the end of 1949 
about 3,360,000 barrels of crude oil were un- 
loaded at the refinery by the new “sea-line.” 

Equipment installations at the Raffinerie of 
the Shell group have included construction 
of a new topping unit to operate in January, 
1951; an extension of the power plant which 
will be completed during 1950; and an en- 
largement of storage capacity; modernization 
and extension of facilities for gasoline treat- 
ment which will be finished at the beginning 
of 1951. The Cross cracking unit which has 
been transformed into a reforming unit has 
been operating since the end of March 1949. 
A new reforming unit will be completed about 
August 1951. Besides the erection of 14 hous- 
ing units for workers, construction of an im- 
portant drainage system has been begun. 

At the Raffinerie de Petit-Couronne the 
principal work accomplished in 1949 has been 


General view of Raffinerie d’Ambés situated at confluence of the Rivers Garonne and 
Dordogne near Bordeaux. 




































the construction of a new topping unit de. 
signed to increase the distillation capacity 
on Middle-East crude, to begin operation in 
July 1950, and the construction of new stor- 
age capacity (of about 251,000 barrels). Im.- 
mediately thereafter the Dubbs unit (now 
operating as a topping unit with a capacity 
2.5 times greater than the cracking capacity) 
will return to its initial function. 

As regards other refinery equipment, con- 
struction is proceeding at the Shell-St. Go- 
baine refinery on facilities for the manufac. 
ture of synthetic detergents derived from 
petroleum products. 

Wharfage facilities for lighters and tank- 
ers are under construction at the Raffinerie de 
Pauillac. 

Principal additions'to the Raffinerie de Port- 
Jerome of Standard Francaise des Petroles 
have included the following: A lube oil re- 
fining unit by the phenol method (finished 
in June 1949); oil redistillation unit in sery- 
ice (February 1949); special gasoline unit 
(September 1949); and two new boilers for 
power plant (March 1949). 

Projects now under construction include 
modernization of the power plant, machine 
shop and storage facilities, construction of 
20 dwellings for employees in addition to 11 
built in 1949. 

At the Raffinerie de |’Avera of Societe Gen- 
eral des Huiles de Petrole, the principal 
works executed in 1949 have been an extension 
of storage facilities. In addition a new in- 
stallation has been made for manufacturing 
special gasolines and white spirit. Mention 
should be made of the construction, in the 
outskirts of the refinery, of a plant for the 
Societe Naphtachimie costing about $13 mil- 
lion in exchange values, financed by SGHP, 
Pechiney and Kuhlmann. This plant will treat 
about 1,300 barrels daily of products fur- 
nished by |’Avera for making glycols, acetone, 
solvents and other products. 

During 1949 work progressed rapidly on 
the new Raffinerie de Dunkerque including ex- 
cavations, installation of a 7,000 B/D top- 
ping unit transferred from Courchelettes, 
building storage tanks, of which a capacity 
for 690,000 barrels is now in use; the pre- 
viously noted unit was put in operation in 
March, 1950. 

The refinery at Dunkerque will have a ca- 
pacity of 33,000 B/D. Besides the topping 
unit from Courchelettes it will have the fol- 
lowing units: a combined 26,000 B/D atmos- 
pheric and sub-atmospheric unit, units for 
redistillation of white spirit and for solvent 
rectification, separation of propane and bu- 
tane, a unit for thermal reforming and sta- 
bilization, and a unit for chemical treatment 
of white products. 

The lube plant will include units for de- 
asphalting propane, refining furfural, de- 
paraffining with methyl-ethyl-ketone, treat- 
ment of paraffine, unit for clay treatment; 
when installed, these units will have a capac- 
ity for about 380,000 barrels a year. 

The bitumen plant will include units for 
preparing road and aglomerated bitumens and 
oxidized bitumens. Most of these units will 
be in operation in 1951. 

The Raffinerie de Courchelettes has an in- 
stallation for refining by the SO,-benzol meth- 
od, and will work on distillate products re- 
ceived from other refineries for manufactur- 
ing motor oils and bright stock. During 
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1949 about 41,000 barrels of lubricants were 
made. Besides this, the works at Courche- 
lettes operated on important orders of ma- 
terial destined for Dunkerque and |’ Avere. 

Socony Vacuum Francaise has enlarged its 
Raffinerie de Notre Dame de Gravenchon by 
putting into service units for refining oils with 
furfural, for centrifugal deparaffining, clay 
treatment and vacuum distillation. The filter- 
press deparaffining unit was shut down in Feb- 
ruary 1950. 

At the Raffinerie de Frontignan installations 
put in service were: a second 10,000 B/D dis- 
tillation unit and a reforming unit. Work now 
in course includes modernization of the power 
plant where a first high pressure boiler and 
a first turbine will probably be put in opera- 
tion during the summer of 1950; tank build- 
ing; refitting and modernization of the No. 1 
distillation unit (May 1950). Besides these 
modernization of the gasoline department will 
be effected during 1950. 

In 1949 the first stage of reconstruction 
of the Raffinerie de Ambeés of Raffineries de 
Petrole de la Gironde was virtually completed. 
It included revision and restoration to service 
of the power plant, construction of topping, 
reforming and re-run units; enlargement of 
storage facilities. The topping and the re-run 
units were put in service in February 1950, 
the reforming unit in March. 

Among works now in course and to be 
finished in the next few months are improve- 
ment of wharfage facilities for crude oil tank- 
ers, lighters and coastwise shipping, and 
various constructions for general services. 

The Raffinerie de Donges of Raffineries de 
Petrole de l’Atlantique put in service during 
the year two reforming furnaces and a new 
fractionating column, new storage capacity 
for 195,000 barrels. Other improvements 
were the remodeling and extension of loading 
platforms and the erection of buildings for 
workers’ housing. 

Improvements by Societe Anonyme d’Ex- 
ploitation Miniere Pechelbronn at its Merk- 
willer plant comprise the installation of a com- 
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Lubrication unit, refinery of 
Socony-Vacuum Francaise at 
Notre Dame de Gravenchon. 


Distillation unit of Raffinerie de 
Notre Dame de Gravenchon. 


bined atmospheric and sub-atmospheric distil- 
lation unit to be completed in the fall of 1950, 
modernization of the centrifugal deparaffining 
unit; completion of a unit for dehydrating 
crude oil; and general services: revamping 
of the steam lines and electric network and 
installation of a counter-pressure turbine. 
Work on the de-oiling of a sludge will be be- 
gun this year. 


TABLE I 


Barrels Percent 


Middle East— 
French participation in 
Iraq Petroleum Co. 
Other origins 
Western Hemis.— 
o. & A. 
Vénezuela 
Other origins 
Production of France proper 


7,865,500 
64,179,000 


488,800 
15,150,000 
1,217,300 
428,600 


Total 89,329,200 


TABLE II 


Output of the French refineries June 1, 1949, to 
May 31, 1950 

Propane 5,469 metric tons 
Butane 89,670 w 
Gasoline 23,349,160 barrels 
White spirit 286,110 ” 
Jet fuel 97,550 
Kerosene 1,992,610 
Gasoil 19,749,100 
Distillates and residual 

fuels 30,177,700 
Lubricants 1,583,270 
Asphalt 531,390 metric tons 
Paraffin Wax 7,440 ™ 
Petrolatum 1,607 = 
Miscellaneous 337,140 barrels 


Distillation and reforming unit of Raffinerie de 
Frontignan. 




















Caltex Refinery At Rotterdam 


Exemplifies Most Modern Features 
Of Construction 


O NE of the highly efficient and highly 
interesting of the refineries which have come 
into existence in Europe since the late war 
is that of Caltex Petroleum Maatschappij 
(Nederland) N.V., affiliate of the California 
Texas Oil Company Ltd., at Pernis on the 
outskirts of Rotterdam, Holland, and with- 
in the port area of that city. It is inter- 
esting because it is part of a great develop- 
ment program which the people and the busi- 
ness interests of the Netherlands are carry- 
ing on to build anew on broad and progres- 
sive lines a city that was nearly destroyed at 
the beginning of the war, and to make it one 
of the leading ports of the European con- 
tinent. 

This refinery is interesting for another 
reason. Having been designed and wholly 
erected within the past three years, it has 
been possible to incorporate in it the most 
advanced ideas as to arrangement, equipment 
and processing and to take advantage of nu- 
merous improvements that were brought out 
during the war and in the immediate postwar 
period. Most refining plants represent a 
gradual growth over a longer or shorter time. 
As new units are added, they have to be fitted 


By H. B. NICHOLS, 


Vice President and Director, Caltex 


into the original framework as may best be 
done. In this case, however, the plant was 
newly built from the ground up—literally 
so, as the very soil on which it stands had 
to be supplied, a factor which presented some 
special problems to its constructors. 

The refinery is located in what the Dutch 
authorities call the Second Petroleum Har- 
bor. The section which, like much of Hol- 
land, was formerly below water level, is now 
a filled-in area that is being converted into a 
great industrial district. The refinery site 
itself consists of a little over 100 acres ly- 
ing along the bank of the Nieuwe Maas River, 
the most important of the outlets of the Rhine 
emptying into the North Sea. It was for- 
merly a marshy morass, and to make it fit for 
use, it was necessary to pump in thousands 
of tons of sand from the river bed. This 
procedure was undertaken as part of the 
general plan of harbor development, and the 
final pumping in of sand was completed early 
in 1947. 

Because of the nature of the soil which 
has no bearing value, it was necessary to 
support all of the refining equipment and 
most buildings on pile foundations. The piles 


used were precast reinforced concrete in 
columns 14 inches square and varying in 
length from 30 to 100 feet. For piles over 
75 feet long special rigs for handling and driv- 
ing had to be designed and constructed. A 
total of 2,400 piles were precast on the site 
and driven. Although the area was carefully 
drained, the settling process of the soil is 
expected to continue very gradually over a 
period of years, and that had to be taken 
into account in planning the structures not 
supported by concrete piers. 

It may be worth mentioning that this new 
refinery has been built entirely with private 
capital supplied by its owners. Although 
Netherlanders sometimes refer to it as “the 
little Marshall plan,” it was planned and 
started before ECA came into operation, and 
it may be regarded, therefore, as an out- 
standing example of the possibilities of 
American investment for the development of 
industry in other lands where such undertak- 
ings are welcomed, as in this case where the 
Netherlands government extended its full co- 
operation. 

Construction of the plant was begun 
by Arthur G. McKee & Co. after clear- 


General view of Caltex Pernis refinery showing, from left to right, crude distillation unit, thermal cracking plant, SO. and other treating facilities, power plant 
and cooling water pumping facilities. Offices, warehouses, laboratories, machine shops and dwellings are seen at the upper left of the photograph. 
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ing of the site and completion of the ground- 
work in 1947. It was designed to proc- 
ess 20,000 barrels daily of Arabian crude 
and to produce motor gasoline, illuminating 
kerosene, power kerosene, automotive and in- 
dustrial diesel oils and fuel oils. In general 
the operating units consist of a two-stage 
atmospheric-vacuum crude distillation unit, 
thermal cracking and reforming equipment 
for the production of motor fuel, an SO, 
treating plant for the manufacture of high 
quality illuminating kerosene, a polymeriza- 
tion plant for the conversion of unsaturated 
cracking and reforming gases to motor gaso- 
line polymers, a small utility rerun unit and 
auxiliary sweetening, inhibiting and ethyliz- 
ing facilities. In addition to the actual proc- 
ess units, facilities have been provided for 
the generation of process steam, the supply 
of refinery cooling water, the shipment of 
finished products by barge, tank car and tank 
truck, laboratory control testing, administra- 
tion, fire and safety control, employee serv- 
ices, including a cafeteria and change house 
and maintenance of refinery equipment. There 
is a central power plant and the usual 
auxiliary facilities including a nearby hous- 
ing development for the use of employees. 

The various process units may be described 
more in detail as follows: 

The crude distillation unit has been de- 
signed for a daily throughput of 22,500 bar- 
rels. This capacity provides for 20,000 bar- 
rels per day employing a conservative op- 
erating factor of 90 percent. 

The atmospheric and vacuum columns of 
this unit have been designed to separate 
crude oil into fractions consisting of one 
whole gasoline cut, one kerosene distillate, 
one cut each of light, medium and heavy mer- 
chantable diesels, a heavy waxy gas oil and 
residuum. Minimum residuum yield has been 
established at nine percent of crude, a low 
yield in order to provide a satisfactory sup- 
Ply of heavy waxy gas oil for thermal cracker 
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Exchangers and fractionating columns during 
construction of the thermal cracking plant. 


charge stock, and to permit production of low 
pour-point fuel oils. Process design calcula- 
tions demonstrated that such a low residuum 
yield was attainable in a two-stage distilla- 
tion system without excessive equipment sizes. 

The several diesel and gas oil cuts were 
selected in view of the considerable range 
of diesel and gas oil products required in 
Holland and Belgium. It is anticipated that 
the heavy waxy gas oil production will be 
regularly charged to the thermal cracker, but 
other diesel distillates may be routed to either 
cracker charge or diesel blending, depending 
on the stock situation and market demands 
at any particular time. 

The crude distillation unit is equipped with 
naphtha rerunning facilities to separate light 
straight-run naphtha for direct sweetening 
and blending into motor gasoline. Normally 
the rerun column bottoms will be charged 
to the thermal reformer, but provision has 
been made for producing a heart cut heavy 


General view of sweeting plant. 
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An important phase of the building of the new 
refinery was the training of local operating 
personnel. y 








| 
: 
























gasoline for the manufacture of tractor power 
kerosene. 

A stabilizer is provided for debutanization 
(or depropanization, dependent upon finished 
gasoline vapor pressure demands) of the light 
straight-run naphtha. 

The thermal cracking unit is a UOP two- 
coil unit designed for 7,500 barrels per stream 
day of 20-25° API heavy waxy gas oil charge. 
The design of the unit provides sufficient 
flexibility and latent overcapacity to permit 
the refinery to meet greater demands for mo- 
tor gasoline or to absorb higher than the de- 
sign volume of gas oil into gasoline and fuel 
oil products. 

A stabilizer is provided for debutanization 
of the cracked naphtha for vapor pressure 
control and for the recovery of propylene and 
butylenes for polymerization. 

The unit is designed to produce a 400°F 
maximum ASTM end-point motor gasoline and 
a residuum (cracked tar) suitable for blend- 
ing into merchantable fuel oil. Provision has 
been made for varying the depth of cracking 
over a reasonable range to assist in balancing 
overall refinery operations. 

The thermal reformer is of UOP design, 
capable of processing 7,000 barrels per stream 
day of heavy straight-run naphtha. Similar 
to the thermal cracker, the reformer is over- 
designed to meet abnormal short-term gaso- 
line demands. 

The reformer is equipped with towers for 
vapor phase clay treatment of the reformed 
naphtha and a stabilizer for vapor pressure 
control and the recovery of propylene and 
butylenes for polymerization. 

Normal charge to the thermal reformer 
will be heavy straight-run naphtha (rerun 
column bottoms from the crude unit) of ap- 
proximately 35 CFRM clear octane. The de- 
sign of the unit incorporates adequate flexi- 
bility in reforming severity to permit varia- 
tion of the product octane number over a 
reasonably wide range up to approximately 
70 CFRM clear octane. The small yield of 
reformer tar will be disposed of in fuel oil 
blending. 

A polymerization plant employing liquid 
phosphoric acid as a catalyst has been pro- 
vided to convert propylene and butylenes from 
the thermal cracking and reforming units to 
motor gasoline polymers. The unit has been 
sized to handle the maximum combined ole- 


Building housing the SO, treating plant. 
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fin production from capacity operations of the 
thermal cracker and reformer. 

Auxiliary feed preparation facilities have 
been included for de-ethanization and hydro- 
gen sulfide and mercaptan removal of the 
polymerization plant olefin feed. De-ethani- 
zation is required to prevent the formation 
of a stable ester, produced by the action of 
phosphoric acid on ethylene, which inactivates 
the catalyst. 

Stabilization of the reactor effluent is ac- 
complished in two steps, depropanization fol- 
lowed by debutanization. The depropanizer 
overhead provides “sweet” propane gas for 
the refinery fuel gas system; the debutanizer 
overhead provides “sweet’’ butane for vapor 
pressure control of motor gasoline. 

An SO, treating plant of the Edeleanu type 
has been provided for the removal of aro- 
matics and sulfur from kerosene distillate 
in order to produce high quality illuminating 
kerosene. It is anticipated that this il- 
luminating kerosene will meet British jet 
fuel specifications. Excess capacity has been 
incorporated in the SO, treating plant to give 
the refinery a reasonably high degree of flex- 
ibility in kerosene or jet fuel manufacture. 

The SO, treating plant extract, relatively 
high in octane rating due to its aromatic 
content, will be rerun and used in power 
kerosene manufacture. Lines have been pro- 
vided so that any excess extract may be rerun 
for motor gasoline or routed to fuel oil 
cutter stock. 

In order to rerun SO, treating plant ex- 
tract and raw polymers, a utility rerun unit 
has been included. This rerun unit will 
handle both stocks on blocked operations. 

The Caltex Holland refinery is equipped 
with three continuous lead sulfide sweetening 
plants having the following capacities, in 
barrels per stream day: light straightrun, 
reformed naphtha, 7,000; cracked naphtha, 
4,000; illuminating and power kerosene, 
2,050. 

The gasoline sweetening plants have been 
sized to sweeten the normal light straight- 
run naphtha from the crude distillation unit 
plus all of the naphtha which can be pro- 
duced from the thermal cracker and reformer 
at maximum capacity. Similarly the kero- 
sene sweetening plant has been sized to 
sweeten the anticipated maximum production 
of kerosene or power kerosene. 

Inhibiting and ethylizing facilities have 


been provided for 11,000 barrels per day 
of motor gasoline, this being the combined 
capacities of the two motor gasoline sweet- 
ening plants. 

An interesting feature of the refinery is 
the cooling water intake system. It consists 
of two parallel reinforced concrete pipe si- 
phons. A joint of this pipe weighs about 
10 tons. The intake and outfall pieces which 
are submerged under water weigh about 15 
tons each. The entire piping system is sup- 
ported on concrete piles. The system was 
designed for siphoning the water over the 
dikes which protect the site, since it is not 
permitted to break through the dikes. 

The water is received in a fore-bay in 
which are located two sets of self-cleaning 
screens. The water flows through these 
screens into the suction pits for the cool- 
ing water pumps which distribute the water 
to the refinery. Refinery waste goes through 
extra large oily water separators to prevent 
contamination of the river water. 

Two reinforced concrete wharves provide 
facilities for unloading crude from tankers 
and for the outloading of products. The re- 
finery is intended to serve markets in Holland, 
Belgium and western Germany, and much 
of its distribution will be over internal water- 
ways, rivers and canals. © To maintain a 
constant supply of crude for the refinery, a 
fleet of ocean-going tankers is being put into 
service with a schedule providing for the 
delivery of a cargo every fourth day. 

Completed at a cost of $26,000,000, the re- 
finery was formally opened on May 12 by the 
Netherlands Minister of Economic Affairs, 
N. R. M. Vandenbrink. In his address the 
Minister said in part: 

“The completion of this refinery is a sign 
of the growing significance of Rotterdam as 
an important sea and transport point. It is 
of national importance as a contribution to 
the industrialization of this country which 
is so much needed. I am convinced that the 
confidence in the economic position of the 
Netherlands shown by the management of the 
Caltex Petroleum Company will not be in 
vain. In this field cooperation with other 
countries is desirable, not only for increas- 
ing our technical knowledge and strengthen- 
ing industrial finance, but also for promoting 
international cooperation in general without 
which the economic outlook for our part of 
the world would be extremely gloomy.” 


20,000-barrel crude distillation unit. 
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Process area with Hudson direct air 
condensers in foreground. All photo- 
graphs by Elwood Payne, Houston. 


SEELIGSON Natural Gasoline Plant 


World’s Largest In Compressor Horsepower 


T HE natural gasoline plant in the See- 
ligson field in South Texas, representing the 
largest concentration of compressor horse- 
power of any such plant in the world, is the 
largest processing plant of its kind and has 
the most complex cycling program. 

The Seeligson field, discovered in 1937, 
lies in the more or less continuous Agua 
Dulce-La Gloria trend, often ranked as the 
country’s greatest gas and condensate reserve 
as well as a source of crude oil second only 
to east Texas. Continuous production in the 
Seeligson field extends under some 16,000 
surface acres in Kleberg and Jim Wells coun- 
ties, with a total of more than 90,000 reser- 
voir acres. Gas and oil wells have been com- 
pleted in a total of 39 distinct producing 
zones or reservoirs. 

The natural gasoline plant, on a 67-acre 
site, provides full utilization of casinghead 
gas and produces considerable quantities of 
liquid petroleum products from casinghead 
and cycle gas. It is jointly owned by thir- 
teen participating oil companies: Magnolia 
Petroleum Company, which operates the plant, 
Dunlap Oil Company, Ramsey Petroleum Com- 
pany, Renwar Oil Corporation, Republic Nat- 
ural Gas Company, W. A. Richardson et al, 
W. A. Richardson Oil Company, Shell Oil 
Company, Sinclair Oil & Gas Company, Sun 
Oil Company, Sunray Oil Corporation, Texas 
Gulf Producing Company and the Underwood 
Mineral Company. . 
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The plant was constructed by the Hudson 
Engineering Corporation, starting in 1947 
after four years of intricate effort by the 
participating oil companies to unitize the gas 
reserves of the field. The unitization, now 
signed by about 98.5 percent of the affected 
royalty owners, became effective July 1, 1948, 
nearly six months after the plant opened for 
initial operation. Unitization in this field 
covers all gas except that produced directly 
with oil. 

The Seeligson plant has proceeded through 
four separate stages to reach its present 
operational status. In January 1948 the first 
three Clark 1600-hp reciprocating compres- 
sors went into operation to compress casing- 
head gas from the field. By mid-March of 
that year eight compressors were in operation, 
and the plant was able to handle all the cas- 
inghead gas from the participating area. The 
compression and cooling of the gas yielded 
from 10 to 12 thousand gallons of No. 14 
natural gasoline daily with field separator 
pressure about 20 psig. 

Installation of two Ingersoll-Rand 36,500 
cfm centrifugal compressors of 4,200 hp each 
later in 1948 added a fourth low-pressure 
stage to the system compressing casinghead 
gas from 10-inch Hg. vacuum suction to 
1,050 psig discharge. The residue gas after 
processing and dehydration is delivered to 
Tennessee Gas Transmission Co. at about 
950 psig. These six-stage centrifugal com- 


pressors, operating in parallel, were the first 
such to be installed in a natural gasoline plant. 
These compressors take suction at a vacuum 
up to 10-inch Hg. They discharge to the re- 
ciprocating compressor master suction header 
at pressures up to 37 psig. The compressors 
are driven by impulse-type steam turbines 
using steam from 600 psig and 825°F to 
28-inch Hg. vacuum condensation. 

The centrifugal compressors were installed 
primarily to effect considerable economy in 
both investment and operations. In spite of 
their greater size per unit, each equivalent 
to 2.25 of the 1,600-hp Clarks he centri- 
fugals have a wider range of flexibility with 
varying volumes and suction pressures than 
do the fixed displacement reciprocating units. 
After the centrifugals were put in service, 
the field separation pressure was dropped to 
atmospheric and the plant production by com- 
pression nearly doubled. 

By early 1949 the centrifugal compressors 
were handling up to 35,000 pcf of gas a day, 
with No. 14 natural gasoline still the only 
liquid petroleum product being recovered in 
quantity. In September 1949, however, proc- 
essing was initiated with subsequent recov- 
ery of such liquid products as propane, iso- 
butane, normal butane and natural gasoline. 

The plant entered its fourth phase, the 
last currently planned, in March 1950 when 
the cycling system went into operation. The 
plant now includes 12 Clark reciprocating 
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compressors of 1,600 hp each, which, with the 
two 4,200-hp centrifugals, gives Seeligson a 
total compressor capacity of 27,600 hp. Plant 
products now include motor fuel base, kero- 
sene, absorption oil and residuum. 


Aerial view of Seeligson natural gasoline plant. 


The casinghead gas from 664 participating 
oil wells and the cycle gas from fifteen gas 
wells is providing a daily input of about 98,000 
mcf, with cycle gas accounting for about 
72,000 mcf of the aggregate. A little over 


Interior of 572-foot-long compressor room with twelve 1600-hp Clark compressors and two 


23,000 mcf a day of residue gas is delivered 
to the lines of the Tennessee Gas Transmission 
Co., 2.7 miles from the plant proper. Due 
to proration, casinghead volume is off about 
50 percent. Cycle volume is less than design 


4200-hp Ingersoll-Rand turbo-compressors. 
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due to cycle pattern. En route to TGT’s lines, 
the gas is dehydrated and then subjected to 
metering, a recording gravitometer and a Btu 
recorder, before entering the lines at a 
pressure of 950 psi. Nearly 64,000 mcf of 
cycle gas daily is being injected through five 
injection wells at a pressure of 3,450 psi and 
metered to maintain zone balance. 

Daily production of No. 9 gasoline is run- 
ning around 94,000 gallons; of propane, about 
44,000 gallons. Isobutane accounts for a little 
over 17,000 gallons daily; normal butane, 
around 18,700 gallons. Kerosene production 
averages around 4,000 gallons daily, mineral 
seal oil close to 1,200 gallons, and residuum 
almost 1,400 gallons. These production rates 
are, of course, at current gas volumes. 

Primarily built for the conservation and 
utilization of gas produced from the Seelig- 
son field, the plant’s greatest long-range value 
may, however, lie in the ultimate crude oil 
recovery it makes possible. Its profitability 
is further enhanced by the shallowness of 
pay zones. Oil has been found at depths 
ranging from 4,609 to 7,233 feet; gas con- 
densate from 4,493 to 7,223 feet. 

The oil reserves participating in the See- 
ligson plants are not yet being repressured, 
since reservoir pressure continues to be satis- 
factory, but the presence of repressuring 
facilities is certain to bring greater ultimate 
recovery of the crude oil. Gas lift service 
is being furnished to nearby oil well leases. 

The casinghead gas gathering system in- 
cludes 242,888 feet of pipe, ranging from 
two through 24 inches. The casinghead resi- 
due system totals 94,222 feet of pipe from 
two through six inches. The cycling system 
embraces 45,639 feet of pipe from three 
through 1234 inches, while the footage of 
the injection system runs to 30,035 feet of 
pipe from four through eight inches. Addi- 
tional pipe systems carry liquefied products 
to rail and motor heads, where adequate load- 
ing facilities have been constructed. Pipe- 
line outlets are also available. 
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Centrifugal compressors handling low pressure gas. 


Water used in the large cooling system 
comes from four wells drilled on the plant 
site to about 2,400 feet. The water is ex- 
tremely soft and requires treatment to coun- 
teract carbonates and corrosion. Waste water 
is returned through two disposal wells at 
3,100 feet. Since the plant is located in 
flat ranch country with little surface drain- 
age, waste water has to be treated through a 
waste water disposal plant and pumped into 
salt water sands. Water disposal rate is 
currently running around 140 gallons a min- 
ute or about 200,000 gallons daily. 

The use of Sovabead, a Socony-Vacuum des- 
sicant, in one of the plant’s three gas dehy- 
drators has been successful. Activated 
alumina is being used in the other two de- 
hydrators which were original units. The re- 
generation and cooling cycle requires eight 
hours each with two towers in parallel drying 
service all the time. Time-cycle controllers 
switch the towers automatically. 


Centrifugal compressors handling butane vapors used for refrigeration. 
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Seeligson has ample storage facilities for 
its liquefied products, based on five-day sup- 
ply, although the current seasonal slump has 
somewhat aggravated the problem of storing 
propane and butane. Consumption of liquefied 
gas rose 8.5 percent in 1949 to nearly two 
and three-quarter billion gallons, but this is 
well under the 25 to 40 percent rate of growth 
in prior years. And the increase in natural 
gasoline plants such as Seeligson has tended 
toward at least a temporary over-supply of 
these products. 

The complexity of the ownership of the See- 
ligson plant by the thirteen partners, the in- 
terest of some of them being calculated to 
six decimals, makes bookkeeping almost as big 
a job as plant operation. The plant contains 
over 300 accountable meters and a staff sec- 
tion working with integrators calculating me- 
ter readings. Both casinghead and cycle 
gas are measured at almost every step of 
their progress through the plant. Also the 
GPM content of all field gas is measured 
quarterly. 

Key personnel employed in the plant are 
housed in 20 homes, built by the thirteen 
participating companies on a sizable site in 
the nearby city of Premont. The camp is 
equipped with many recreational facilities. 
All homes are on a rental basis. 

The actual month-to-month profitability of 
such a plant as Seeligson will probably have 
to be reckoned more on the basis of hind- 
sight at some future date than on any basis of 
current operations. But the economic benefits 
expected to accrue, as distinguished from im- 
mediate dollars and cents calculations on 
sale of residue gas and liquefied products, are 
considerable. They may, in fact, well prove 
to be enormous. This plant, conserving gas 
and extracting liquid products as it does, is 
making more petroleum products available 
to the participating companies and thus, of 
course, to the public. 

Many oil men also believe that the size 
and character of this installation go a long 
way to sketch in the shape of things to come 
in natural gasoline plants. The trend now, 
many of them believe, will be toward larger 
unit—not necessarily on the scale of Seelig- 
son but nevertheless considerably larger than 
many such plants in the past. 
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Crude distillation unit at Oleum refinery of Union Oil Co. of California. 


Refinery Expansion In United States 


Keeps Pace With Growth In Demand 


i HE past year, 1949-50, has been marked 
by steady progress in the expansion of re- 
fining facilities in the United States which has 
increased daily capacity by 25 percent since 
the beginning of 1947, from 5,400,000 to 
roundly 6,750,000 barrels on July 1, 1950. 
Additions during the latest twelvemonth 
period may be considered as the normal growth 
needed to satisfy the country’s rising re- 
quirements and to maintain a safe reserve 
sufficient to meet emergency demands. Projects 
under way and scheduled for completion in 
late 1950 or 1951 indicate that the current 
rate of yearly expansion of five to six per- 
cent is likely to continue. 

Along the Atlantic Coast the trend of de- 
velopment has been marked by new construc- 
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tion and enlargement of existing plants that 
have added materially to processing capacity 
in that section. A notable entry into this 
field was that of the Eagle Point works of 
the Texas Company at Westville, New Jersey, 
on the Delaware River, which was formally 
dedicated in December last. This plant of 
40,000 barrels daily charging capacity in- 
cludes a crude distillation unit designed and 
built by Foster Wheeler Corporation, a fluid 
catalytic cracking unit of 25,000 barrels daily 
capacity engineered by the M. W. Kellogg 
Company, a furfural plant of original design 
which is described in detail in another article 
on other pages of this issue, a thermal reform- 
ing unit and the other equipment usual to a 
complete refinery. 


Transformation of the Bayonne, New Jer- 
sey, plant of Esso Standard from a general 
refinery to a specialty plant producing lubri- 
cating oils, waxes and asphalt has been com- 
pleted during the year. The modernization 
program at Bayonne has included the con- 
struction of a power plant with boilers pro- 
ducing 400,000 pounds of steam pe: hour and 
installation of an MEK unit designed to 
manufacture 178 million pounds of wax an- 
nually besides lubricating oils and asphalt. 
The plant, which was formally dedicated in 
May of this year, also has facilities for the 
blending of aviation gasoline and other prod- 
ucts. Through its pipe line connections 
with the nearby Bayway refinery of Esso 
Standard the two are able to function as 4 
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combined manufacturing entity. Recent ad- 
ditions to Bayway have included a vacuum 
still of 49,000 barrels daily capacity and a 
41,000 barrel fluid catalytic cracker, two of 
the largest units of their kinds in any re- 
finery. 

At Paulsboro, New Jersey, a crude distilla- 
tion unit of 19,500 barrels daily capacity and 
a furfural refining and contact filtration plant 
constructed by E. B. Badger and Sons Com- 
pany have been added to the refinery of 
Socony Vacuum Oil Company. Other new fea- 
tures designed by the same engineering firm 
which are being added to Paulsboro during 
1950 are a light oil treating unit of 28,- 
000 barrels daily capacity and MEK dewax- 
ing and propane deasphalting installations. 
An engineering change made at the Paulsboro 
plant involves the raising of the pipeways 
system from its underground position to an 
elevation ranging from 18 inches to 25 feet 
above the surface. The change affects 6,330 
feet of lines and its advantages include lower 
maintenance costs and greater ease in rear- 
rangement of piping, installation of new con- 
nections or substitution of one line for an- 
other. Some 75,000 feet of lines are mounted 
on the pipeways and include conveyors of 
water, steam, crude oil, fuel oil and air. 
Water lines for processing purposes together 
with ducts for electric wires and conduits for 
fire foam remain underground. 

Sun Oil Company earlier this year added 
to the facilities of its refinery at Marcus 
Hook, Pennsylvania, a six million dollar blend- 
ing, packaging and warehousing plant. Ap- 
proximately seven acres of floor space are 
under roof at this plant and a mile and a 
quarter of conveyor lines eliminate all but 
a small fraction of manual labor. 

At the Atlas plant of Socony Vacuum at 
Buffalo, New York the fixed bed catalytic 
unit has been replaced by a TCC unit of 15,- 
000 barrel capacity. A catalytic polymeriza- 
tion unit is being added and gas recovery 
facilities expanded. The construction work 
is being performed by Bechtel Corporation. 
Kendall Refining Company is preparing to 
install a platforming unit in its refinery at 
Bradford, Pennsylvania*. Designed, en- 
gineered and constructed by Universal Oil 
Products Company the unit will charge 1500 
barrels per day of low-grade Pennsylvania 





* The Platforming process was described in con- 
pe with its first installation in the plant of 

ld Dutch Refining Co. at Muskegon, Michigan, in 
WorLp PETROLEUM, April 1950. 
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Main crude unit completed by Salt Lake Refining Co. before 
catalytic cracking unit Was installed. 








Two-stage distillation tower in Pure Oil Com- 
pany’s new lube plant at Nederland, Texas. 


straight-run gasoline to produce motor fuel 
of high quality. The plant is expected to 
go into operation by the end of this year. 
A noteworthy reconstruction task which 
amounts to the establishment of a new refinery 
is being carried forward by the California 
Refining Company at Barber, New Jersey. 
It includes the installation of a crude distil- 
lation unit of 50,000 barrels daily capacity, 
a Houdriflow catalytic cracking unit of 25,- 
000 barrels daily capacity, a 10,000 barrel 
reforming unit and a power plant with boilers 
developing 300,000 pounds of steam per hour, 
all being erected by C. F. Braun & Co. An 
alkylation unit is being supplied by The M. 
W. Kellogg Co. and gasoline and sweetening 
units by Catalytic Construction Co. 
Standard Oil Company (Ohio) is bringing 
toward completion a $29 million program of 
construction at Lima, Ohio. The program 
consisted of three parts, a fluid catalytic 
cracker, a combined crude treating and cok- 
ing unit and a lubricating oil unit. The fluid 
catalytic cracking installation of 16,000 bar- 
rels daily capacity is of UOP design and was 
built by Arthur G. McKee & Co. The crude- 
coker installation designed by The M. W. 
Kellogg Co. has some unusual features in- 
cluding the use of a common fractionating 
tower for both the crude and the cracked de- 
coker products and a blowdown system to re- 


cover waxtailings during the steaming of the 
coke drums. 

The lubricating oil plant includes vacuum 
distillation, solvent deasphalting, solvent ex- 
traction, solvent dewaxing and clay treating 
units, all engineered by The Lumnius Com- 
pany with the exception of the deasphalting 
equipment which is supplied by The M. W. 
Kellogg Company. The lube plant will process 
9,000 barrels daily of reduced crude. Its cir- 
culating reflux system is designed for com- 
plete condensation of all hydrocarbon reaching 
the top tray; the overhead gas oil product is 
taken from the circulation reflux line. A new 
type shower tray developed by The Lummus 
Company is being used in the towers. 

Replacement of the fixed bed catalyst crack- 
ing unit in the Cleveland, Ohio, plant of Sohio 
by a TCC unit of 19,000 barrels daily capacity 
is being made by Bechtel Corporation. En- 
gineering work on the project was begun early 
in the year and is due for completion by 
next December. Installation of TCC units 
of 15,000 barrels daily capacity at Socony 
Vacuum’s refineries at Trenton, Michigan, and 
Augusta, Kansas, to replace the fixed bed 
catalyst method formerly employed is now in 
progress and is scheduled for completion late 
in the present year. The work at Augusta is 
being conducted by Fluor Corporation and that 
at Trenton by C. F. Braun & Co. 

At Mount Vernon, Indiana, the refinery of 
Indiana Farm Bureau Cooperative Association 
is being enlarged by addition of a vacuum 
unit, a UOP fluid catalytic cracking and gas 
concentration unit, and a UOP catalytic poly- 
merization unit. The catalytic cracker is 
designed for a capacity of 3,400 barrels per 
day of vacuum gas oil and atmospheric gas 
oil and distillate. The crude throughput of 
the plant will be approximately 8,000 barrels 
per day estimated to yield 70 percent total 
gasoline when the units are operating for 
maximum gasoline production. Completion of 
the installation is scheduled for the final quar- 
ter of this year. 

At Blue Island, Illinois, Petco Corporation 
is adding to its plant a Houdriflow cracking 
unit of 5,000 barrel capacity and an LPG re- 
covery installation. Construction is by Cata- 
lytic Construction Company and completion is 
scheduled for the final quarter of 1950. 

In this midwest area Sinclair Refining 
Company has added to its capacity by the 
simple means of purchasing The Wood River 
Oil and Refining Company with a thoroughly 
modernized plant at Wood River, Illinois. 


Three new units at Bakersfield refinery of Standard Oil Co. of Calif. Left 
to right: crude unit, cracking unit and Unisol plant. 
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Further West at McPherson, Kansas, the 
National Cooperative Refinery Association is 
J installing new units consisting of a 9,800 


barrel fluid catalytic cracker of UOP design 
and an 880 barrel UOP polymerization unit. 
Construction is being handled by Refinery 
Engineering Company. Cost of the additions 
is an estimated three million dollars and the 
revamped plant is expected to go into service 
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All piping at the Paulsboro, N. J., refinery of Socony-Vacuum Oil Co. is 
above ground on a 2,000-foot elevated pipeway. 


about April, 1951. 

Shallow Water Refining Company at Garden 
City, Kansas, has installed a Perco reforming 
unit of 1,400 barre! capacity engineered by 
Koch Engineering Co. and at Cheyenne, 
Wyoming, Frontier Refining Company is add- 
ing to its plant two UOP coke cracking units 
built by Refinery Engineering Company. 

Phillips Petroleum Co. is continuing its 
refinery expansion and modernization program 
at its two major refineries at Kansas City, 
Kansas, and Phillips, Texas. Plans now are 
being prepared for the installation of a 10,- 
000 barrel crude still at Kansas City. Con- 
struction will be begun later this year. When 
this new still goes on stream in 1951 the plant 
will have a crude capacity of 60,000 barrels 
daily. 

A year ago Phillips completed a new lube 
plant at Kansas City and shut down the older 
lube plant at Okmulgee, Oklahoma. In early 
November the catalytic polymerization unit 
at Kansas City went on stream and a few 
days later a 12,000 barrel vacuum still for 
cracking feed stock was ready for operation. 
The 30,000 barrel catalytic cracking unit 
went on stream in February this year. 

The present building program at Phillips, 
Texas, will not be complete for another year. 
Except for lube production the Texas plant 
will be similar in capacity and other facili- 
ties to the Kansas City refinery. Crude ca- 
pacity will be increased 20 percent to 60,- 
000 barrels daily. A 12,000 barrel vacuum still 
will be built to provide feed stock for a new 
30,000 barrel cat cracker. Strides are being 
made currently of the desirability of solvent 
extraction of cracked cycle stocks for the pro- 
duction of high diesel index fuels. The en- 
gineering department of Phillips is designing 
and building the vacuum stills and C. F. 
Braun and Co. is building the catalytic crack- 
ing unit. 

Bell Oil and Gas Company has announced 


A notable event of the past year was completion by The Lummus Co. for 
Cities Service and Continental Oil Companies of the 6,000-barrel Cit-Con 
lube plant at Lake Charles, La. Fritze Henle photo for Cities Service Oil Co. 





that it will shortly begin construction of a 
new unit to be added to its refinery at Grand- 
field, Oklahoma. The unit, designed and en- 
gineered by Universal Oil Products Company, 
will embody the Platforming process recently 
developed by UOP which employs a platinum 
containing catalyst for reforming low grade 
gasoline into high octane motor fuel. The 
Platforming unit will have a charging capacity 
of 1,500 barrels per stream day of mixed 
straight run and cracked gasoline and is ex- 
pected to be in operation before years end. 

At Drumright, Oklahoma, the Tide Water 
Associated Oil Company has just put into 
service a Houdriflow catalytic cracking unit 
of 4,500 barrels daily capacity built by Proe- 
ess Engineers and at Cushing, Oklahoma, 
Deep Rock Oil Company has installed a 5,000 
barrel cat cracker of UOP design built by 
the Engineering Department of Jones & 
Laughlin Supply Co. Pan American South- 
ern Corporation at El Dorado, Arkansas, is 
adding a delayed coking unit, water cooling 
system and power plant of 9,300 barrels ca- 
pacity, engineered and constructed by The 
Lummus Company. 

Along the Gulf Coast a notable event of the 
past year was the completion of the $42 mil- 
lion Cit-Con plant of Cities Service Company 
and Continental Oil Company at Lake Charles, 
Louisiana, which was officially opened last 
December. The refinery converts 6,000 barrels 
daily into lubricants and waxes out of its 
feedstock of 18,000 barrels. Its furfural unit 
is the largest ever built with a solvent cir- 
culation rate of 30,000 barrels daily. The 
plant was designed and buiit by The Lummus 
Company with the exception of the Duo Sol 
unit which was provided by Max B. Miller 
Co. Cit-Con has been operating steadily at 
capacity and Cities Service Company has es- 
tablished barge transportation to deliver prod- 
ucts by the water route to its compounding 
plant near Chicago. 


As pert of its $22,500,600 expansion program at Tolede, Ohio, 





Sun Oil Co. completed in April a 308-foot quadruple reactor 


Houdry catalytic cracking unit. 
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Three new TCC units are being added to the 
Beaumont, Texas, refinery of Magnolia Petro- 
leum Company and are expected to provide 
a 50 percent increase over the 10,000-barrel- 
per-day capacity of the units they replace. 
The replacement is expected to be completed 
by the end of the present year, under su- 
pervision of The Lummus Company. 

In continuation of the expansion program 
at its Smith’s Bluff Refinery at Nederland, 
Texas, Pure Oil Company early in 1950 opened 
a lubricants plant which had been under con- 
struction since 1948. Principal elements in- 
clude a crude atmospheric and distillation 
unit supplied by Foster Wheeler Corporation, 
a deasphalting and phenol extraction unit 
by The M. W. Kellogg Co. and an MEK de- 
waxing, contact filtration and wax recrystal- 
lization section designed by The Lummus 
Company. A grease compounding and blend- 
ing and high pressure steam generating plant 
together with a steel and concrete wharf was 
constructed by Stone and Webster Engineer- 
ing Company. The lubrication plant com- 
ponents provide for a production of finished 
oil blending stocks of 90,000 gallons per day 
of finished neutrals, bright stocks and special- 
ties at several levels of viscosity and V. I. 

In the Rocky Mountain district two refin- 
eries were completed late in 1949 at Billings, 
Montana. One of these was a 30,000 barrel 
plant built by Carter Oil Company and the 
other of 7,500 barrels capacity by Contin- 
ental Oil Company which includes a desul- 
furizing unit. At Casper, Wyoming, Socony 
Vacuum Oil Company completed the moderni- 
zation of its refinery during 1949 including 
installation of a TCC cracking unit. 

At Salt Lake City, the Salt Lake Refining 
Company, subsidiary of Standard of Cali- 
fornia, will complete a $10,000,000 expansion 
program before the end of this year. Now 
under construction, as additions to the plant 
built in 1948, are a Houdriflow catalytic 
cracker, additional storage facilities, loading 
racks, and such auxiliaries as a cooling tower, 
boiler plant, and booster pump station. 

This refinery was built to handle crude 
output of Rocky Mountain oil fields in the im- 
mediate post-war era as Standard began a 
program of expansion in the Intermountain 
region. When first completed, it was built 
around a basic crude distillation unit con- 
sisting of an atmospheric pressure column 
and a vacuum tower. Following completion 
of the cat cracker, the existing units will 
turn out feed stocks for the Houdriflow unit, 
with the result that there will be a greater 


25,000-barrel catalytic cracker erected by The M. W. Kellogg Co. at The 
Texas Co. Eagle Point, N. J., refinery. 


production of high octane gasolines and diesel 
fuels and loss of heavy fuel oil. Capacity 
of the plant also will be increased. The cat 
cracker will be able to process feed stocks 
produced from 24,000 barrels of crude oil 
daily, where only 15,000 barrels of crude are 
now being handled. 

Union Oil Company of California has about 
completed a $12 million expansion program 
at its Oleum, California, refinery which 
roughly triples its capacity to produce its 
Triton motor oil besides making it possible 
to manufacture a more diversified line of 
waxes with greater flexibility of operation. 
Additions to the plant include a crude distil- 
lation unit, gasoline redistillation, duo-sol- 
vent treating, dewaxing and filtrol fractionat- 
ing units. In addition Union is spending 
five million dollars on a new research center 
at Brea, California, which will be completed 
in 1951. 

A $600,000 improvement project has been 
completed at the General Petroleum Torrance 
refinery which almost completely eliminates 


Largest fluid cat cracker in the world is the 41,000-barrel unit completed during the past year at the 


Scale model of Union Oil Company’s $5 million research 
center being built at Brea, Calif. Twelve main units will 


eccupy a 100-acre site. 


the burning of hydrogen sulfide in the re- 
finery’s gas fuel. The installations compris- 
ing the project were put into operation in 
March 1950. 

The installation includes: a gas collection 
system which brings to a central point in 
the refinery all gases which will later be 
burned as fuel, including some _ liquefied 
petroleum gases; an absorption plant where 
these gases are contacted with a solution of 
diethanol-amine which absorbs the hydrogen 
sulfide from the gases; a double pipeline, 8.5 
miles in length, through which the solution 
containing the absorbed hydrogen sulfide is 
pumped to the Hancock Chemical plant. At 
this plant the hydrogen sulfide is extracted 
from the solution. The pure selution is then 
pumped back through the other part of the 
pipeline to the refinery where it is reused. 

Other improvement projects are now in the 
design stage and will bring General Petro- 


leum’s expenditures on smoke, fume and odor 


control to over $1.2 million. 
(Please turn to page 106) 


Esso Standard Oil Co. refinery at Bayway, N. J. 











































































T HE new pattern of the world’s refining 
industry is now taking definite form. It 
provides for a great increase in processing 
facilities to meet the rising demand for 
petroleum products in all parts of the globe 
and for the more even distribution of these 
facilities, with the tendency to locate plants 
more closely in relation to the markets they 
are intended to serve, rather than contiguous 
to the sources of crude supply. 

In western Europe the program for a 
greatly expanded refining industry was part 
of the original Marshall Plan for economic 
recovery. It was dictated in a measure by the 
desire to reduce the currency obligations of 
the various countries in settlement of their 
trade balances. It has been stimulated to a 
degree by financial assistance from the Eco- 
nomic Cooperation Administration, though by 
far the greater part of the investment re- 
quired has been provided by private capital. 

Completion of refining projects already un- 
der way will enable the larger countries of 
western Europe to supply the requirements 
of their own markets and in some cases to 
provide a surplus for export. In the United 
Kingdom the program will create facilities 
for processing 18 million tons by the end of 


Fluid catalytic cracking unit recently completed 
at Montreal East refinery of British American 
Oil Co. Ltd. 


1952 with provision for additions to take 
care of whatever growth in consumption may 
take place. French refineries at present are 
capable of satisfying current demands with 
additional capacity scheduled to become avail- 
able in the course of the next two years. In 
Italy the construction that has been au- 
thorized, most of which is now in progress, 
will put that country in position to become 
a substantial exporter. The progress of ac- 
tivity in these areas is discussed in more 
complete detail in articles appearing in other 
pages of this issue. 

A number of other countries, which have 
been content in the past to rely in whole 
or in part upon importation of petroleum 
products, are moving to establish refining in- 
dustries of their own. An example is the 
Netherlands where the new Caltex refinery 
opened early in the present year will add a 
million tons annually to the volume of oil 
processed. At the same time the Royal Dutch- 
Shell Group, which operated a refinery of 
about 10,000 barrels daily capacity at Pernis 
before the war, is rebuilding its plant on a 
greatly enlarged scale which will enable it to 
process 3.5 million tons annually when the 
work is completed. New installations include 





Refinery Facilities Expand Through- 


a distillation unit of 45,000 barrels daily 
capacity, a catalytic cracking unit handling 
22,500 barrels per day, together with reform- 
ing and other units to round out processing 
operations. 

Adjoining the refinery is a petrochemical 
plant which went into operation late in 1949 
to produce synthetic detergents and plastics, 
utilizing waxes and gases supplied by the re- 
finery. Altogether the Royal Dutch-Shell 
Group, through its subsidiary, Bataafsche 
Petroleum Mij., is expending some $45 mil- 
lion on the expansion of its manufacturing 
facilities in the Netherlands. 

Projected additions to refining facilities 
in Belgium will add 35,000 barrels or more 
to daily throughput. Construction is now pro- 
ceeding on the plant of Soc. Industrielle 
Belge de Petroles, jointly owned by Anglo- 
Iranian Oil Co. Ltd. and Petrofina. - It octu- 
pies a site of 370 acres in the Port of Ant- 
werp and when completed late in 1951 will 
have a daily crude capacity of 26,000 barrels 
and will include distillation, thermal cracking 
and reforming units. In Antwerp also Raf- 
finerie Belge de Petroles S.A. has added a 
crude distillation unit of 2,000 barrels daily, 
cracking, reforming and gas recovery units. 








Vacuum unit at new Cardon, Venezuela, refinery of Shell Caribbean Petroleum Co. 
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Esso Standard Refining S.A. is building a 
plant of 25,000 BD capacity in Antwerp, com- 
pletion of which is expected in 1953. 

While western Germany has increased its 
refining capacity fourfold during the past four 
years by rehabilitation and enlargement of 
war-damaged plants, there is still room for 
expansion to keep pace with the industrial 
recovery of the area. Restoration of the Ham- 
burg-Harburg plant of the Royal Dutch-Shell 
Group, which was the largest of the country’s 
refineries before the war, made such prog- 
ress during the latter part of last year that 
it reached a daily treating capacity of 9,000 
barrels. Further progress toward rehabili- 
tation of its facilities is underway. Installa- 
tion of three distillation units at the Ebano 
Asphalt Werke of Esso Standard in Ham- 
burg raised its throughput capacity to 12,- 
500 barrels daily, and further additions are 
being made. Installation of a 9,500-barrel 
topping unit of Deutsche Vacuum Oil A.G. 
at Bremen-Oslebhausen and improvements in 
its smaller establishment at Wedel-on-Elbe 
have added to the capacity of the company. 

Reconstruction of the “Eurotank”’ refinery 
at Hamburg, which was nearly demolished 
during the war, is progressing steadily. The 
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plant was acquired from its former owner 
in December 1948 by Anglo-Iranian. Restora- 
tion was begun early in the following year, 
and the plant now has an operating capacity 
of about 5,000 barrels daily, which will be 
raised to 12,000 barrels when present work 
is completed next year. Several of the smaller 
German-owned plants have been able to add 
to previous capacity during the past year, 
while other applications are awaiting approval. 
Refinery throughput has increased from 30,- 
000 barrels daily in April 1949 to approxi- 
mately 75,000 at present. 

Spain’s ambition to have a modern refinery 
is being realized through construction of 
Rafineria de Petroleo de Escombreras, S.A., 
near Cartagena. This company is owned 52 
percent by the National Institute of Indus- 
try, 24 percent by the Spanish Petroleum 
Company S.A., and 24 percent by Caltex Oil 
Preducts Company. Present capacity of the 
plant, 5,000 barrels daily, will be raised to 
20,000 barrels when construction is completed. 
The plant will be equipped with units for 
crude distillation, thermal reforming and 
polymerization for the production of high- 
grade gasoline, kerosene, fuel oil, lubricants, 
paraffin wax and asphalt. 





Puerto La Cruz, Venezuela, refinery built by The Lummus Co. for Venezuela Gulf Refining Co. Elwood 
Payne photo. 


Refinery under construction by Sinclair Oil and 
Refining Co. at Puerto La Cruz, Venezuela. 
Elwood Payne photo. 


Compania Espanola de Petroleos is enlarg- 
ing its plant at Santa Cruz de Teneriffe, 
Canary Islands, by addition of a 5,000 barrel 
atmospheric and vacuum distillation unit 
which will raise its daily capacity to 14,000 
barrels. A UOP fractionator is being added 
this season. The refinery is also installing a 
lube oil unit of 400 barrels daily capacity, 
incorporating propane deasphalting, furfural 
treating, benzol solvent dewaxing and clay 
percolation equipment for the production of 
motor and aviation lubricants. To handle the 
increased output, the loading lines and other 
transport facilities are being expanded. 

Various proposals for refinery construction 
have been put forward in other parts of Eu- 
rope, in Denmark, Greece, Yugoslavia and 
Turkey, but these thus far are in the dis- 





Sixty-ton tower being loaded at Brooklyn, N. Y., 
for shipment to Socony-Vacuum’s new lube plant 
at Gravenchon, France. 





Crude distillation unit being erected at Pernis, 

Holland, for Caltex. Fractionating column in 

center was fabricated in England by G. A. 
Harvey & Co. 


cussion or planning stage. From behind the 
Iron Curtain little information as to refining 
operations is available. From fragmentary 
reports, it is evident that Romania’s pro- 
duction continues to decline and that no 
substantial improvement has been made in 
its outworn refining equipment. Little change 
is ascertainable in the other Soviet satel- 
lites, Hungary, Czechoslovakia and Poland. 
The Soviet Union itself makes no specific 
reports on its petroleum operations, but it 
is assumed that some additions to its capacity 
have been made. 

In the Middle East the proposals for new 
refineries on the shore of the eastern Medi- 
terranean or the Persian Gulf appear to be 
in abeyance, presumably because of the 
stepped-up activity in European construction, 
but the plants previously established there 
continue to add to their facilities. The Aba- 
dan refinery of Anglo-Iranian, which already 
has attained a daily capacity of 500,000 bar- 
rels, is installing a 30,000-barrel catalytic 
cracker designed by Foster Wheeler Corp., 
which will be ready for operation in 1951. 
It is also adding a 400-barrel lube oil unit to 
supply lubricants to the local market, a gas 
plant and gas recovery unit, the three lat- 
ter being constructed by the Badger Com- 
pany. Work is proceeding also on a new 
power station. 

At the plant of Bahrein Petroleum Com- 
pany in the Persian Gulf a 55,000-barrel 
crude distillation unit, engineered by The 
Lummus Company and erected by Interna- 
tional Bechtel, is nearing completion. It re- 
places equipment previously in use. The 
power plant installation has been enlarged, 
and other accessory facilities are being ex- 
panded. Arabian American Oil Company is 
installing in its Saudi Arabian plant a stabiliz- 
ing unit of large capacity, engineered by the 
Fluor Corp., Ltd., and is constructing an as- 
phalt plant to serve local needs. 

Several attempts have been made to ar- 
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range for reopening of the Haifa plant of 
Consolidated Refineries Ltd., jointly owned by 
Anglo-Iranian and Shell, which has been out 
of operation except for a short interval since 
early in 1948 because of the refusal of the 
Iraqui government to permit the delivery 
of Iraq crude through the pipeline serving 
the refinery. Recently the government of 
Israel renewed discussion of this proposal, 
and it is announced that the plant will op- 
erate at part capacity on outside crude to 
supply the local needs of Israel. 

In Indonesia the large refineries of Stand- 
ard Vacuum and Shell in South Sumatra have 
continued in full operation, and in Borneo 
work on the enlargement of Bataafsche 
Petroleum’s Balikpapan plant has been going 
forward. Elsewhere in the Orient disturbed 
conditions have militated against new ac- 
tivities except in Japan, where refineries have 
been permitted to resume operations, and im- 
provements in certain plants under arrange- 
ments between Japanese and foreign com- 
panies are in contemplation. The governments 
of India and Pakistan have indicated their 
interest in the establishment of new refin- 
eries, but these suggestions have not yet led 
to definite projects. 

In Australia the past year has witnessed 
the completion of bitumen plants by Shell and 
Vacuum Oil Pty., and Shell Co. of Australia 
has gone forward with the construction of 
a refinery and a lube oil plant to go into op- 
eration late 1950 or 1951 

In the western hemisphere a notable ex- 
pansion of refining facilities has taken place 
in Canada. The increase has occurred both 
in the east, where it has been due to the 
rising demand for petroleum products, and in 
the western provinces, where discoveries of 
a succession of prolific fields has added greatly 
to potential production. 

At Montreal, chief refining center of east- 
ern Canada, three large plants equipped with 
the most modern appliances for efficient man- 
ufacture of petroleum products have come 
into operation. Modernization of the plant of 
Imperial Oil Ltd., at a cost of $22 million, 
raising its crude charging capacity to 37,- 
000 barrels daily, was virtually completed last 
year. This was followed by the opening of 
the British American Oil Co. Ltd. at Mon- 
treal, where the daily charging capacity was 
raised from 15,000 to 32,000 barrels by the 
installation of a 13,000-barrel fluid catalytic 
cracking unit, a polymerization plant for the 
production of high octane gasoline and new 
facilities for other products. Third of the 
expansionist programs at Montreal is that of 
Shell Oil Co. of Canada Ltd., which raised 
the capacity of its plant from 10,000 to 
27,000 barrels daily by installation of cata- 
lytic cracking and vacuum flashing units con- 
structed by Arthur G. McKee & Co., together 
with gas recovery and treating units by Fluor 
Corporation. McColl-Frontenac Oil Co. Ltd. 
has been carrying out a program of expansion 
at its Montreal plant which is now practically 
completed and raises its daily capacity from 
18,000 to 40,000 barrels. 

Expanding potential of the oil-producing 
areas in the Prairie Provinces of Canada has 
led to the enlargement of existing refineries 
and the announcement of plans for the early 
construction of new plants. Among these is 
a 6,000-barrel refinery equipped for fluid 
catalytic cracking to be built by British 





American Oil Co. Ltd. at Edmonton, Al. 
berta, construction of which is expected to 
be completed in 1951. McColl-Frontenac Qjj 
Co. Ltd. is also constructing a fluid catalytic 
cracking plant at Edmonton to be finished 
next year, and Imperial Oil Ltd. is building 
a plant of 10,000 barrels’ daily capacity near 
Winnipeg, Manitoba. Enlargements in ca- 
pacity are planned by a number of other re- 
fineries. 

Petroleos Mexicanos, official oil adminis- 
trator of Mexico, is proceeding with construc- 
tion of the plant at Salamanca which is being 
constructed by Arthur G. McKee & Co. and is 
to have a daily crude capacity of 25,006 bar- 
rels. According to schedule this plant is 
to be completed during the current year. An- 
other refinery, a 5,000-barrel plant, has been 
authorized for erection at Reynosa and is 
expected to be finished in 1951. Location of 
other plants is likely to depend upon results 
of the drilling program which the company 
plans to undertake. 

The largest refining industry of South 
America is that of Venezuela. The two great 
new plants of Shell Caribbean at Punta Car- 
don, which went on stream early last year, and 
that of Creole Petroleum Corporation, which 
had its official opening early in 1950 with 
a combined capacity of 120,000 barrels daily 
were sufficient to put it well in the lead of 
any of its neighbors, but several important 
additions to these facilities will be made dur- 
ing the current year and in 1951. 

Sinclair Oil and Refining Co. is building 
a plant of 35,000 barrels daily capacity at 
Puerto la Cruz, which will be completely 
equipped for the production of gasoline, dis- 
tillates and fuel oil. It is expected to be 
ready for operation by the end of 1950. At 
the same point the plant of Venezuela Gulf 
Refining Co. is now approaching completion. 
The company is owned by Gulf Oil Corporation 
and Texas Petroleum Company, the latter hav- 
ing a 35 percent interest. The refinery is 
constructed under the engineering direction 
of The Lummus Company and will have a daily 
capacity of 30,000 barrels, producing gaso- 
line, kerosene, fuel oil and naphtha. 

Phillips Petroleum Company through its 
subsidiary, Phillips Oil Company, has pre- 
pared plans for a refinery and wax plant in 
the San Roque field in eastern Venezuela, 
which will produce two million pounds of wax 
per year and is to be completed in 1952. 
Richmond Exploration Company, subsidiary 
of Standard Oil Company of California, was 
reported to be preparing the erection of a 
refinery at Rio Grande, Venezuela, but latest 
reports are that this has been deferred for 
the present. Other companies operating in 
Venezuela will be obligated under the terms 
of their concessions to establish refineries 
whenever their production reaches a certain 
point. The plants already in operation or un- 
der construction, however, will give the coun- 
try a refining capacity of well over 200,- 
008 barrels daily. 

Brazil’s efforts to build up a refining in- 
dustry of substantial dimensions are being 
continued. The small plant at Mataripe in 
Bahia is being constructed under the en- 
gineering direction of The M. W. Kellogg 
Company with an initial capacity of 2,500 
barrels per day. It is to operate on crude 
produced in the Bahia fields and will be 
doubled in size when this production increases 
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tone & Webster Engineering Corpora- 


tion has had broad experience in the prepara- 





tion of many comprehensive economic studies, 


some industry-wide in scope, for clients in the 





petroleum and related fields. 





These studies have embraced investigations of specific engineering 
problems — examination of existing enterprises including organiza- 
tion, financial structure, sales policy, manufacturing methods — 
recommendations for prospective enterprises including products, 
plant location and estimates of capital cost and production expense. 

If you are contemplating expansion or reorganization of a present 
enterprise or organization of a prospective enterprise, this experience 


may help you realize substantial economies. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 




















ANNUAL REFINERY ISSUE 








Punto Adaro, one wing of the Creole Petroleum Corp. refinery project at Amuay Bay. Family housing is 
in the background, temporary personnel housing in middle, and village of Punto Fijo in foregroun:. 
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Shell Oil Co. of Canada, Ltd., is increasing the capacity of its Montreal refinery from 10,000 to 27,000 
barrels daily and installing catalytic cracking facilities. 


View during construction of 25,000-barrel refinery for YPF at Puerto La Plata, Argentina. 


ane Topping 
unit is at left. 





Amuay refinery of Creole Petroleum Corp. is one 
of two largest postwar projects in Venezuela. 


sufficiently. Contract for the larger plant 
of 45,000 barrels’ capacity to be built at 
Belem, Para, under the technical direction 
of Hydrocarbon Research, has been let to 
French firms. Other plants that have been 
authorized but not yet built are those of 
Refinaria e Exploraco de Petroleo Uniao at 
Sao Paulo, of 20,000 barrels, and Refinaria 
de Petroleos do Distrito Federal, of 10,000 
barrels, at Rio de Janeiro. 

Argentina is a country which still has to 
import more than half of all the oil it con- 
sumes and is anxious to increase both its 
domestic production and its refining capacity. 
Several additions have been made in recent 
years to its plant at Puerto la Plata, larg- 
est in the country. Latest of these was a 
crude distillation unit of 25,000 barrels’ daily 
capacity which went into operation in March 
last. It was designed by Catalytic Con- 
struction Company of Philadelphia. A simi- 
lar plant with topping and treating units will 
be completed by the end of the present year, 
and the two together will more than double 
the daily crude capacity of the refinery. A 
new refinery being built for Yacimientos 
Petroliferos Fiscales in Buenos Aires by The 
M. W. Kellogg Company with a daily capacity 
of 28,000 barrels is to be completed in 1951. 

Two plants have been built by Foster 
Wheeler Company for Yacimientos Petroli- 
feros Fiscales of Bolivia. One of these, a 
topping plant of 2,000 barrels’ capacity at 
Sucre, has been completed, and the other, a 
combination topping and reforming plant of 
5,000 barrels’ capacity at Cochabamba, is to be 
ready for operation by the end of the year. 

As a result of the growth in the world 
refining industry, the daily capacity of plants 
outside the United States has risen to ap- 
proximately 5,000,000 barrels, an increase of 
45 percent since the end of 1946. It now 
represents approximately 42 percent of the 
total world capacity as compared with 6,750,- 
000 barrels or about 58 percent within the 
United States. In cracking capacity the bal- 
ance is still strongly on the side of the United 
States with 74 percent of the total. 
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Today, thanks to the fluid cracking techniques 
used in modern refining operations, it is possible 
to produce high octane fuels to match the re- 
quirements of engines of high compression ratio. 
Contributing vitally to this progress has been 
Cyanamid’s development of AERocat* Ground 
and Microspheroidal Synthetic Fluid Cracking 
Catalysts. 

Behind these efficient products, continually in 
expa nding prod uction to meet increasing require- 
ments, are Cyanamid’s scientifically equipped 
units, extensive research facilities and the expe- 
rieace and skill of our highly trained technical 
staffs. All of these are at your service to help you 
select and use the catalyst best suited to your 
individual needs. 

Other Cyanamid specialties for the Petroleum 
Industry include AERoLusBe* Additives for regu- 
lar, premium and heavy-duty motor oils... 


Arro** Specialty Catalysts for various chemical 
processes . . . Gasoline Dyes and Drilling Mud 
Chemicals. Literature and samples of these 
products are available on request. Write today. 

*® **Trade-mark 














AMERICAN Cyanamid COMPANY 


PETROLEUM CHEMICALS DEPARTMENT 87 


30 Rockefeller Plaza, New York 20, N. Y. 
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WHEN PERFORMANCE COUNTS...CALL ON CYANAMID 


For further information in Europe, consult Cyanamid Products, Ltd. Brettenham House, Lancaster Piace, London W. C. 2, England 
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Modernization Increases 


Capacity and Efficiency of 


| East St. Louis Refinery 


\ 


By NORMAN DEIGLMEIER* 


‘ 
| 
| e : E XEMPLIFYING the modernization move- 
ment that has been under way among the 
refineries of the United States during the 
i past two years or more is the reconstruction 
{ of the East St. Louis, Illinois, refinery of 
Socony-Vacuum Oil Company. This task, 
’ \ extending over a period of eighteen months 
without let-up and without interrupting pro- 
\ duction from the existing plant, was carried 
| out by the Bechtel Corporation of San Fran- 
cisco. It was completed in April last, and 
the refinery is operating on a new high level 
of efficiency with an increased capacity of 50 
percent. The rise in output shows a gain of 
60 percent in gasoline and of 25 percent in 
distillate fuel oil. 

More efficient operation has been obtained 
by unitizing thermal cracking operations, cen- 
tralizing the production formerly turned out 
by a vis-breaker unit and two vapor phase 
units and putting control of all thermal 
cracking operations into one control house. 

Better fractionation and production of a 
larger volume of high quality gasoline has 








































*Project engineer, Bechtel Corporation. 


Fraction- 
ating tower of 
East St. Louis 
plant. 





Norman Deigimeier 


Graduating in chemical en- 
gineering from University of 
Washington, Mr. Deiglmeier 
entered the refinery engineer- 
ing field with the Standard Oil 
Company of California con- 
cerned with the design of 
processing units for the Bah- 
rein, El Segundo and Rich- 
mond refineries. In 1940 he 
joined the Bechtel organiza- 
tion. Since then, with the ex- 
ception of a period in military 
service, he has been concerned 
with engineering design of 
large chemical plants and re- 
fineries throughout the world. 
At present he is working with 
the San Francisco engineering 
division as a project engineer. 
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followed the installation of new units and 
the modernization of those already in place, 
together with the new tannin solutizer. 

Designed capacity provides a substantial 
margin over current production to allow for 
future market expansion. The enlarged ca- 
pacity for production of high octane gasoline 
is of significant value in national defense 
planning. 

In line with Socony-Vacuum’s energetic 
policy of developing the maximum safety in 
working conditions in all its installations, 
3echtel engineers in their design paid par- 
ticular attention to such safety features as 
alternate access and escape routes, head clear- 
ances, accessibility of valves, controls and 
equipment, fire protection facilities and the 
like. 

Production first began at the East St. Louis 
refinery in 1918 under the ownership of the 
Lubrite Refining Company. The plant was 
originally built to manufacture lubricating 
oils by the Wells process. Crude was received 
in tank cars. By the end of its first year 
three separate stills were in operation, capa- 
ble of processing 700 barrels daily. It was 
producing a high grade gun oil, sewing ma- 
chine oil and lubricating oil comparable to 
today’s SAE60 grade oil. In 1923 operations 
were changed from manufacture of lubricating 
oils to the manufacture of gasoline, kerosene, 
gas oils and heavy fuel oils. The Vacuum Oil 
Company acquired ownership of the refinery 
in 1930 and continued the expansion of man- 
ufacturing and marketing operation. Pratt 
vapor phase units were completed in 1931, 
along with a new gas absorption plant and 
treating plant. Coking ovens were erected 
in 1935 and a crude topping unit in 1937. 
Major expansion programs took place in 1939- 
1940 and again in 1943-1944 with the addition 
of a boiler plant, Houdry unit, gas plant, TCC 
unit and alkylation units. 

To meet the record-breaking postwar de- 
mand for petroleum products, Socony-Vacuum 
set forth on an extensive modernization and 
expansion program in 1948, and Bechtel con- 
struction crews moved onto the jobsite in 
September of that year. Installation of three 
main units was involved, partially replacing 
equipment previously in use. The new fea- 
tures consisted of a single-stage crude distil- 
lation unit, a combination thermal cracking 
unit and coking unit, and a tannin solutizer 
unit for the treatment of gasoline. 

Charging capacity of the new crude unit is 
15,000 barrels daily of midcontinent crude, 
raising the refinery crude oil throughput to 
30,000 barrels. Distillates produced are 
straight-run gasoline, a light naphtha for re- 
forming, kerosene and topped crude bottoms 
for charging the catalytic cracking units. 

The thermal unit is a combination cracking 
plant for the selective cracking of naphtha, 
catalytic gas oil and the viscosity reduction, 
or alternately coking, of heavy residuum. 
Three furnaces are used, one for each charge 
stream. Two main fractionators, a vis-breaker 
coker column, a gas oil column and a complete 
gas plant including compressors, absorber 
and stabilizer were installed. The combined 
charging capacity is 18,000 barrels daily. 
The unit produces a stabilized butane-pro- 
pane fraction, debutanized gasoline, vis- 
breaker or coker gas oil, heavy fuel oil and 
coke. 

The coking portion of the thermal unit 
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Thermofor catalytic 
cracking unit at East 


St. 





Louis refinery. 


Solutizer unit for sulfur removal. 


utilizes the delayed cracking process wherein 
cracking is carried as far as possible so that 
the fuel oil feed is cracked to gasoline and gas 
oil leaving a residue of coke. Flow of the input 
fuel oil proceeds through the vis-breaker- 
coker, furnace, then into the bottom of one 
of the two coke drums. There the oil soaks 
at a temperature above cracking. Vapors 
formed by the cracking process are taken off 
at the top of the drum and are fractionated 
in the vis-breaker-coker column, recovering 
gas, gasoline, gas oil and fuel oil. The coke 





gradually increases as a residue in the drum. 
At the end of a 24-hour run over 200 tons 
accumulate. Then the charge stream is 
switched to the empty drum and the coke in 
the full drum is cooled with steam, then water, 
and is cut out by the hydraulic method. Jets 
of water at a pressure of 1,500 psi are applied 
by drills to cut the coke into pieces small 
enough to drop out of the drum directly into 
railroad gondola cars for shipment to market. 

A Dorr thickener is used to remove coke 
fines from the water that has drained off from 
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the cars. The high-grade coke produced 
is suitable for such industrial usage as the 
manufacture of electrodes extensively used 
in the extraction of aluminum from bauxite. 

With the addition of the above units the 
refinery has obtained a flexibility in opera- 
tion permitting the production of either 
petroleum coke or fuel oil as may be required 
to meet current market conditions. 

The new gasoline treating plant utilizes 
the tannin solutizer process for the chemi- 
cal removal of sulfur compounds. The sour 
gasoline is first treated with a caustic so- 
lution to remove acidic components and to re- 
duce the concentration of cresol. The pre- 
treated gasoline is then put through an ex- 
traction column counter-current to lean solu- 
tizer solution. The solutizer is a caustic so- 
lution containing an organic material, potas- 
sium cresylate, which increases the solubility 
of the mercaptans. Foul solutizer solution 
carrying the mercaptides is taken off the bot- 
tom of the tower, while sweet gasoline prod- 
uct is removed from the top. Two treating 
sections arranged in parallel were installed, 
each designed to sweeten 10,000 barrels daily 
of gasoline. A regeneration system for the 
solutizer is common to both units and handles 
the combined spent solution. The two gasoline 
streams being treated are Socony’s regular 
grade Mobilgas and their premium Mobilgas 
Special. 

Because of the increased refinery capacity 
brought about by the addition of the above 
four units, many additions and alterations 
to existing refinery facilities were required 
to complete the expansion program. Twenty- 
one separate projects of alterations and ad- 
ditions were made. Five were major under- 
takings. These were additions to the gas 
plant covering the installation of an absorp- 
tion column, a complete debutanizer unit and 
various piping changes in the existing plant. 
This work increased the stabilization or gas 
plant capacity, providing additional flexibility 


ot operation and permitting the shutdown of 
an existing debutanizer unit that had become 
unserviceable. 

Three of the five boilers in the refinery 
boiler house were converted to 375 pound 
steam service from 180. Air cooled walls 
were replaced with water cooled walls, and a 
completely automatic combustion control sys- 
tem was installed. With these changes steam 
capacity of each boiler was stepped up from 
40,000 pounds per hour to 55,000. Additional 
cooling water facilities were provided by 
the installation of a new 20,000 gpm induced 
draft cooling tower, four 7,000 gpm cooling 
water pumps and an underground cooling 
water piping system with 36-inch mains. The 
system provides cooling water for existing 
units formerly serviced by a spray pond, and 
for each of the new units. Sometime after 
the project was started it became necessary 
for the refinery to process a sour crude where 
previously only sweet crude had been proc- 
essed. No facilities were available for the 
desalting and treating of sour crude. Con- 
sequently, highest priority was placed on the 
design and construction of an electrolytic de- 
hydration unit for desalting the sour crude. 
Without interruption of the construction pro- 
gram on the other new units, engineering and 
construction of the desalter was completed 
within five months. 

The expansion program required a complete 
rebuilding of the primary electrical distri- 
bution and substation system at the refinery. 
Existing transformer substations were modi- 
fied to provide underground distribution feed- 
ers, and new transformers and 13,000-volt 
metal clad switch gear were installed. 

Other work done consisted of additions to re- 
finery fuel gas and fuel oil systems, fire pro- 
tection and blowdown facilities, sewers, sew- 
age oil recovery system, tank farm piping, in- 
terconnecting process piping and yard pipe 
supports to provide service to and tie to- 
gether with the existing and new units. 






























Installing new frac- 
tionating tower dur- 
ing construction of 
the Socony - Vacuum 
refinery at East St. 
Louis as part of its 
expansion program. 
















Because of space limitations a multitude of 
construction problems developed during the 
18 months on the job. Some part of every 
unit under construction was completely inac- 
cessible to heavy equipment. Work had to be 
done without interruption of production or 
presenting hazards in operating areas. Close 
collaboration between the Socony operating 
and engineering departments and Bechtel 
Corporation engineering and construction de- 
partments was maintained in order to keep 
construction progress at a maximum without 
interfering with refinery production.  Tie- 
ins of new units into existing systems were 
made with a minimum of interference with 
production. Construction work increased to a 
peak in the summer of 1949 when a 1,000-man 
crew was being used. By the end of March 
1950 all major work had been done and the 
units had been turned over to Socony for 
initial operation. On the completion of the 
modernization program, the new units were 
integrated into the operation of the existing 
units so that, briefly, the flow through the 
refinery is as follows: 

(1) Sweet crude is charged to the older 
crude unit and sour crude is charged to the 
new crude unit after treatment in the de- 
salter. The distillate streams from the crude 
units are combined so that the straight-run 
gasoline is stabilized in the gas plant and 
blended and treated in the tannin solutizer 
unit. The straight-run naphtha is charged 
to the reformer section of the thermal unit, 
and heavy naphtha to the kerosene treating 
plant. 

(2) Topped crude from the crude units is 
charged, together with vis-breaker or coker 
gas oil from the thermal unit, to the TCC 
and Houdry catalytic units which produce 
gasolines, gas oils and reduced crude. The 
gasoline is stabilized in the gas plant and 
treated in the tannin solutizer unit. The 
gas oils and reduced crude are charged to 
the thermal unit. 

(3) The thermal unit reduces a debutanized 
gasoline, which is blended and treated in the 
tannin solutizer, and crude residuum to be 
marketed as fuel oil or converted to petro- 
leum coke. 

Flexibility in the above arrangement is 
provided so that operation can be adjusted to 
regularly scheduled maintenance shutdowns 
or variation in quantities of products re- 
quired to meet market conditions. 

Upon the completion of the project, obso- 
lete thermal cracking and coking units were 
abandoned and are scheduled to be scrapped. 
The oldest equipment now in service is the 
1937 crude unit. Completion of the moderni- 
zation program resulted in an overall increase 
of about 50 percent in the refinery capacity 
for high-grade motor fuel and other Socony- 
Vacuum products manufactured in East St. 
Louis. Gasoline capacity was raised from 
462,000 to 756,000 gallons per day. Distillate 
fuel oil capacity was raised from 200,000 
to 250,000 gallons per day, while kerosene 
eapacity also was increased. 

Plans for the future include the reactiva- 
tion late in 1950 of an alkylation unit in- 
stalled during World War II. 

From a plant employing 23 people in 1918 
and processing about 1,000 barrels daily of 
crude oil, the refinery has grown to employ 
565 persons and handles an average of 30,000 
barrels per day of crude. 
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American Sports Car by Kurtis, Los Angeles, California 
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Italy Has Big Refinery Expansion 


Under Way 


W HILE Italy’s domestic oil production 


is as yet inconsequential, less than half of 
one percent of national requirements, the 
country’s refining industry is of substantial 
proportions, and is on the way to much great- 


er expansion. Plants that were damaged 
during the war have been repaired, some 
have been enlarged and new construction 
has been authorized or actually begun on a 
number of others. Apparently the argument 
of the Italians that their country occupies 
a strategic position midway between the rich 
oilfields of the Middle East and the markets 
of Western Europe for serving the latter has 
carried weight with the managements of in- 
ternational oil companies. At any rate, many 
millions of outside private capital are being 
invested in the expansion of facilities. 

In spite of high prices and quota restric- 
tions Italian consumption of petroleum prod- 
ucts has risen 27 perceat since pre-war, the 
greatest gain being in fuel oils. The figures 
for 1949 are as follows: 





Product Metric Tons 
Motor gasoline 589,000 
Kerosene and gas oil 843,900 
Fuel Oil 1,962,000 

Total 8,394,000 
88 


Present refining capacity is able to meet 
these requirements with some margin for 
export and the enlarged facilities now under 
construction and projected are largely intend- 
ed to provide products for shipment to areas 
that can be reached from Italian ports. 

At the present time the plant of largest 
capacity is that of Raffineria di Napoli SAI, 
subsidiary of Socony Vacuum Oil Company. 
This refinery which was almost completely 
destroyed during the war has been fully re- 
built and went on stream in April 1949. It 
has now reached its planned production of 
33,000 barrels daily of which the major part 
is intended for export. As a result of the 
company’s enlarged operations where formerly 
18 tankers visited Naples during a year the 
number now has risen to more than 200. 

Another large addition to refining capacity 
is resulting from the purchase by Standard 
Oil Co. (N. J.) of a half interest in 
Azienda Nazionali Idrogenazione Combustibile 
(ANIC) with refineries at Leghorn and Bari. 
The reconstituted company, now known as 
STANIC is utilizing its large investment of 
new funds to rehabilitate both plants and 
raise their capacity to 26,000 barrels daily. 
Before the war the ANIC refineries were 
rated at 6,000 B/D and were supplied with 
crude from Albania. At present the Leghorn 





Above: Trieste refinery of Standard Oil Co. (N.J.) 


Left: IROM refinery at Porto Marghera, near 
Venice. 


plant which suffered from allied bombing and 
Nazi looting during the war has been largely 
restored and that at Bari which was less 
seriously damaged has been continuously in 
operation and played an important part in 
supplying the allied armies during their in- 
vasion of Italy. The refineries are now op- 
erating on Middle East crude and their prod- 
ucts are marketed in Italy through SIAP, the 
Italian affiliate of Jersey Standard. At Porto 
Marghera, near Venice, through an arrange- 
ment with Anglo-Iranian Oil Company, the 
plant of Industria Raffinazione Olii Minerali 
(IROM) is being doubled in capacity at a cost 
of $6,400,000 by the addition of a combined 
atmospheric and vacuum unit to handle 12,- 
000 barrels daily, and an acid treating and 
contact filtration unit for lubricating oils to- 
gether with an electric generating installation 
and facilities for truck and tank carloading. 

The Royal Dutch-Shell group which has had 
a refinery at La Spezia, with a capacity raised 
since the war to 15,000 barrels daily, has 
been authorized to construct a plant of 40,- 
000 B/D capacity at Apuania, a short dis- 
tance to the north. 

Condor is building a 20,000 barrel refinery 
at Rho near Milan which will be supplied with 
crude through a 10-inch pipe line 100 miles 
in length from Genoa. It will be a combined 
refining and chemicals plant. Other plants 
scheduled for completion in 1951 or 1952 are 
those of Soc. Anon. Raffineria Padana Olii 
Minerali at Trecate which is planned for 13,- 
000 B/D,. Raffineria Olii Minerali Affini of 
500 B/D at Milan and that of Italia of 
4,000 B/D at Cremona. 

Completion of these projects will raise 
Italy’s total plant capacity to approximately 
1,200,000 barrels daily. 
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ROTARY DRILLING HANDBOOK 


Fourth Edition 





Completely revised by Mr. J. E. Brantly with the 
assistance of twelve outstanding drilling engi- 
neers who revised chapters dealing with sub- 
jects in which they are specialists. 


Here is an on-the-job Reference Book that every 
driller, roughneck, drilling superintendent, 
petroleum engineer, independent operator, oil 
field equipment manufacturer or salesman 
should own. More than 200 pages of time-saving 
tables and formulas. 


AU i OMAT ; C , UMI | Order the Rotary Drilling Handbook today—its 









use will increase your own personal produc- 
tivity as well as that of the well you are drilling. 
combines the good qualities of a pressure pump and a 
vacuum trap. Pumps condensate from low-pressure or | $7.50 per copy. 
vacuum vessels and lifts up to fifty feet; pumps boiling, | 
cold or gaseous fluids (including oils); pumps petrol, | onieaied 5s 4 
benzine, dye liquors and alkaline liquors such as caustic, New York 19, N. Y. 
ammonia, etc.; drains sump holes, pits, excavations (where ieee) ~~ y 
it may be fully submerged). ENTIRELY Ludgate Hill 
AUTOMATIC. Details of “Ogden’s Patent Pump” (in | ees, S, Sages 
ve sizes) from: OGDEN & CUNLIFFE, (Petroleum | 
dep Centton House, Cheltenham, Glos., Ene | LIMITED PRINTING ORDER YOUR COPY NOW! 
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This 10-cylinder, 1100 hp GMV Turboflow compressor, known 
for extreme compactness and over-all operating economy, 
compresses residue gas from 1,000 to 2500 psi for return to 
field reservoir. Automatic control maintains constant pre-set 
discharge pressure. 


Above: exterior of gene- 
rater building showing 
muffler, air filter and oil 
cooler equipment. 
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This line-up of Cooper Besncmat Gen eaubies Mh qauneveting pide gauaiate of 
four 600 hp, 8-cylinder JS's driving Idea! 400 kw generators and three 280 hp. 6! 


Compressors - Pumps- Engines 


Bradford, Pa. Parkersburg, W. Va San Francisco, Cal Seattle. Was! 
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At Sun Oil's Starr County Plant... 


A 4-WAY 


JOB FOR 


MODERN COOPER-BESSEMERS 


N this new natural gasoline plant, engineered 

by Petroleum Engineering, Inc., there’s good 
evidence of how well, how efficiently Cooper- 
Bessemer units of various types meet today’s 
needs in power, compressing and pumping. 


For in this one modern project, as shown here, 
you'll find Cooper-Bessemer in-line gas en- 
gines driving generators for all electric power 
requirements. And you'll find space-saving 
Cooper-Bessemer Twin-line pumps handling 
lean oil. These pumps in turn are direct-driven 
by compact Cooper-Bessemer GMX V-Type gas 


One of two Cooper-Bessemer Twin-line lean oil pumps 
in Sun Oil Starr County plant. High pressure side (fore- 
ground) is designed to operate on 41 API gravity lean 
oil, from 220 to 1100 psi while handling 248 gpm. Other 
side, in series, operates from 20 to 225 psi while han- 
dling 388 gpm. 


engines. Finally, last but not least, a 1,100 hp 
Cooper-Bessemer GMV Turboflow, tops today 
in compressor compactness and over-all econ- 
omy, handles residue gas for return to a field 
reservoir. 


To get at the reason why Cooper-Bessemers 
have been picked for all these services, you 
have only to weigh the important new devel- 
opments introduced during re- 
cent years by one of America’s 
oldest builders of engines and 
allied machinery. 


Another Lxample | 
~ ’ 
of 
hifi ctent Power 


at Lower Cost 


direct-driving a Twin-line 6-cylinder lean oil pump through 
fire wall. Each GMX is rated 200 hp at 400 rpm. 


4, Cooper-Bessemer 


MOUNT VERNON, OHIO 


Greggton, Pampa and 
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Oil Refineries of the World 


The tabulation below has been prepared to show the present capacities and 
status of oil refineries outside the United States where such information is 
available. No data is given on U.S.S.R. plants or refineries in nations domi- 
nated by the Russians. Capacities are in barrels per day. Key to type 
of plant: S-Skimming; L-Lubricating; A-Asphalt; C-Cracking; Comp.-Complete. 


Summary of Refinery Capacities Crude 


Capacity 


Wilde (B.A.) 870 L = 
Campana (B.A.) 16,000 SCLA 9,106 
Bahia Blanca 5,000 SCA 2,200 
Avellaneda (B.A.) 1,000 SL =a 


15,000 SC 8,000 


Type Cracking 


Plant Capacity 


Name of Company 
Argentina: 


Cia. General Asfaltos 
Cia. Nativa de Petroleo 


Plant Location 





Operating or Operable Capacities, July 1, 1950 


Crude Capacity Cracking Capacity 
Barrels Daily Barrels Daily 


129,800 58,620 
17,600 2,700 
25,510 3,840 

165,000 25,000 
16 500 2,000 

2,790 — 

3,515 — 

35,000 — 
1,500 
341,550 
360 
19,000 
30,900 


Country No. Plants 





—_ 
~] 


Argentina 
Australia 
Austria 
Bahrein Island 
Belgium 
Bolivia 

Brazil 

British Borneo 
Burma 

Canada 

Chile 

China 
Colombia 

Cuba 

Denmark 
Ecuador 


Condor 
Diadema Argentina S.A. 
de Petroles Buenos Aires 
Ferrocarrilera de Petroleo C. Rivadavia 5,500 Comp. 2,00 
La Isaura Bahia Blanca 1,600 SC 1,000 
Loterro y Papini Avellaneda (B.A.) 300 SL 
Ragor (Ramon Gorleri) Quilmes (B.A.) 30 
Standard Oil Co. S.A. Manuel Elordi 1,100 
Dadin 400 
Ultramar (Socony-Texas) Dock Sud-Avellaneda 
7.100 (B.A.) 
, Y.P.F. Puerto La Plata 53,500 
li 00 San Lorenzo (Santa Fe) 15,800 
’ Lujan de Cuyo (Mendoza) 5,000 
655 os Chachapoyas (Salta) 1,900 
Plaza Huincul dene rw 1,300 


Refinaria de Petroleos do Distrito Federal S.A., being organized, planning 
to build refinery. 


151,430 


oo 


6,000 





6,400 


CH NNWUANRWONNKCIOAr OG 


Germany 
Hungary* 


Netherlands 4 
Netherlands East Indies 


Netherlands West Indies ..... 


Norway 
Pakistan 
Peru 

Poland* 
Portugal 
Romania* 
Saudi Arabia 
South Africa 
Spain 

Sweden 


. Switzerland 


Trieste 

Trinidad 

Turkey 

United Kingdom 
U.S.S.R.* 

United States 
Uruguay 
Venezuela 
Yugoslavia 


WESTERN HEMISPHERE . 


noe 
00 to 


OW KH WOANnNOrRK 10ND wr 


KFonnfwrro- 


EASTERN HEMISPHERE .. 


* Estimated. 


Name of Company 





Australia: 


Bitumen Oil & Refineries 


Plant Location 


Ltd. Sydney 


Commonwealth Oil 
Refineries Ltd 
National Oil Pty. Ltd. 


Laverton, Victoria 
Glen Davis 


Shell Co. of Australia Ltd. Clyde, N.S.W. 


Vacuum Oil Pty. Ltd. 
(Standard-Vacuum) 


Paisley 


Altona 


Bahrein Island: 


Bahrein Petroleum Co. 


Persian Gulf” 


30,450 
10,720 


1,500 
100,000 


33,000 
15,000 
3°500 


28,650 
24,400 
56,000 
366,500 


2,000 
6,000 


37,850 
2,000 
4,500 
2'300 


35.000 


15,300 
250,000 


11,000 





11,606,632 
8,575,735 
3,030,897 


5,332,860 
4,696,700 
636,160 


Type Cracking 
Plant Capacity 





8,000 SA 


2,500 § 
1,500 SC 
8,100 Comp. 


1,300 SLA 
1,200 SL 


165,000 SCA 25,000 


™ 55,000 BD crude still under construction; to be completed end 1950. 


Austria: 
Anglo-American Group: 

Vacuum Oil Co. 

AG der Shell-Florids- 
dorfer Mineralolfab- 
rik 

Oesterr. Mineralowerke 

Former German Group: 

Benzin-Benzol-Verband 

Deutsche Erdol A.G. 


Deutsche Gasolin A.G. 
Donau Oel G.M.B.H. 
German Govt. 


Belgium: 


“Albatros” S.A. Belge 
pour le Raffinage de 
Petrole 

Belgian Shell Co. S.A. 

Compagnie Industrielle 
“Atlas” S.A. (Esso) 

Raffinerie Belge de 
Petroles 

Raffineries et Distilleries 
Anversoises S.A. 
“Radian” 

_— et Transport 


Kagran 
Floridsdorf 
Lobau 
Vosendorf 
Schwechat 
Ebensee 
Korneuburg 


Moosbierbaum 
Hauskirchen 


Antwerp, Kiel 
Ghent” 


Hoboken-Antwerp 
Antwerp 


Antwerp 
Antwerp 


© Operates on topped crude. 
Esso Standard Refining S.A. building 25,000 BD plant at Antwerp, to be 


completed Jan. 1953. 


1,700 § — 
1,000 § — 


Soc. Industrielle Belge des Petroles S.A. building plant at Antwerp, to be 
completed mid-1951; includes 30,000 BD topping, 13,200 BD visbreaking & 
thermal wax cracking unit, 6,000 BD naphtha reforming unit, three 6,000 BD 
copper chloride sweetening units, acid treating & re-run units. 


Bolivia: 
Yacimientas Petroliferous 
Fiscales Bolivianos™ 


Camiri 
Sanandita 
Sucre 


1,380 § 7 
410 § ~ 
1,000 § 4 


™ For completion end 1950: 5,000 BD topping & reforming plant # 


Cochabamba. 


Chile: 

Johannsen, C. H. 

Maritano, Migue 

Soc. Establecimientes 
Quimicos 


Coquimbo 


Talcahuano 


Vina del Mar 


S 
S 
S 


175 


Corp. de Fomento planning plant in Santiago for completion in 1952 
13,500 BD crude & 6,000 BD cracking. 


China: 


Chinese Petroleum Corp. 


Manchurian Petr. Co. 


Hulutao, Manchuria” 


2,000 


Kaoshiung, Taiwan, For. 10,000 


Yumen 
Dairen™ 


2,000 


5,000 
™ Formerly an alcohol plant; reported rebuilt to run oil. 
® Prewar capacity; present unknown. 


(Please turn to page 94) 
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Because Harveys specialise in the fabrication of 
Pressure Vessels for the Industrial and Chemical 
Trades. Modern welding equipment, and an experi- 
enced staff are available for Pressure Vessel 
manufacture to any of the recognised codes, 
including A.O.T.C., Lloyds, A.P.I. and A.S.M.E. with 
if necessary, X-ray examination and stress relieving 
by heat treatment. 

Harveys fabricate from mild og alloy steels, 


Soames 











nickel and clad steel. Shop assemblies range from 
a few inches to 15'0” in diameter, pressures from 
absolute to 3,000 lbs. per sq. in. 

If you have plant to be built, consult Harveys for 
all items of welded plate work. High grade designs 
can be developed from your specifications. 4 
typical example is the welded Mild Steed 
pressure vessel illustrated here. 

Write for Catalogue WP750. 


G.A.Harvey & Co. (London) Ltd. Wuvulwich Road. London, S.E.7 
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Name of Company 





Brazil: 


Consuelho Nacional do 
Petroleo” 


Destilaria Rio Grandense 


de Petroleo S.A. 
Industrias Matarazzo de 
Energia S.A. 
Ipiranga S.A. Cia 
Brazilena de Petroleos 


Type Cracking 
ant Capacity 


Name of Company 





Crude 
Plant Location Capacity 
Bahia 150 
Mataripe” 150 
Rio Grande 415 
Sao Paulo” 1,000 
Rio Grande 1,800 


Sc 
Ss 
Ss 
Ss 


Also plan to build additional plants with a capacity of 45,000 BD. 

© Being enlarged to 2,500 BD. 

® Planned: 100 BD wax distillate plant. . 

Refinaria e Exploracao de Petroleo Uniao is to buy 20,000 BD plant in 
Czechoslovakia, to be erected at Sao Paulo. : 

Refinaria de Petroleos do Distrita Federal to build 10,000 BD plant at 


Rio de Janeiro. 


British Borneo: 
Sarawak Oilfields Ltd. 
Burma: 

Burma Oil Co. 
Nathsingh Oil Co. Ltd. 


Canada: 


Anglo-Canadian Oils Ltd. 
British American Oil Co. 


Ltd.” 


Canadian Oil Cos. Ltd. 


Excelsior Refineries Ltd. 


Husky Oil & Ref. Co. 


Gas & Oil Refineries Ltd. 


Hi-Way Refineries Ltd. 


Imperial Oil Limited 


McColl-Frontenac Oil Co. 
Ltd. 


New Brunswick Oilfields 
Ltd. 
North Star Oil Ltd. 


Northern Petr. Corp. Ltd. 
Radio Oil Refineries Ltd. 


Saskatchewan Federated 
Cooperatives Ltd. 
— Co. of Canada 


Ltd. 
Shell Oil Co. of B.C. Ltd. 


Standard Oil Co. of B.C. 
Ltd. 
Trinidad Leaseholds 


Wainwright Refineries Ltd. 


Lutong, Sarawak 


Rangoon 
Yenangyaung 


Brandon, Manitoba 


Montreal East 
Clarkson, Ontario 
Moose Jaw, Sask. 
Calgary, Alberta 
Petrolia, Ontario 
Lloydminster 
Lloydminster 
Hartell, Alberta 
Moose Jaw, Sask. 
Saskatoon, Sask. 
Rosetown 

Halifax, Nova Scotia 
Montreal East 
Sarnia, Ontario 
Regina, Sask. 
Calgary, Alberta 
Ioco, Br. Col. 
Norman Wells, NW Ter. 
Edmonton, Alberta 


Montreal East 
Toronto, Ontario 


Weldon, N.B. 

Winnipeg, Manitoba 
Kamsack, Sask. 

East Kildonan, Manitoba 


Regina, Sask.” 


Montreal East 
Shellburn, B.C. 


Burnaby, B.C. 
Port Credit 
Wainwright, Alberta 


35,000 


1,000 
500 


12,000 
1,100 
16,200 


43,000 
12,000 


300 
3,700 
600 
1,000 


2,000 


15,000 
7,000 


Sc 


SCA 
Comp. 
SCA 
SCA 
Ss 


SA 
SA 
sc 


Ss 
SCA 
Ss 
SCA 
SCA 
Comp. 
SCA 


SCA 
Comp. 


S 
sc 
SC 
sc 
S 
SC 
S) 
Ss 
sc 


Sc 
sc 


SA 
Comp. 
Ss 


1,100 


20,850 
4,500 
2,000 
2,500 
2,000 


1,000 
600 
9,900 
18,000 
24,000 
7,500 
47000 
3,000 
8,000 
20,500 
7,000 


3,400 


” Constructing plant at Edmonton, 6,000 BD crude, 3,000 BD cracking. 
; ™ Constructing 10,000 BD plant near Winnipeg, for completion May 1951, 
including fluid cat cracking. 


™ Constructing plant, with cat cracking, at Edmonton, for completion 


® Dec. 1950 capacity will be raised to total of 4,000 BD crude, 1,900 BD 


cracking. 


™ Planned late 1950: 25,000 BD crude, 10,000 BD fluid cracking units. 


Colombia: 


Colombia Petroleum Co. 
Tropical Oil Co. 


Cuba: 


Petrolea 
Barranca Bermeja 


Cia. Exploradora de Petroleo Jarahuoca 


Cia. Petrolera Jarahuoca 
Cuban Oil Ref. Co. 


Esso Standard Oil Co. 


(Cuba) 
Union Gas Co. 


Denmark: 

AA/S Kalundborg 
Olieraffinaderi 

Dansk Minerololiefabrik 

L. C. Glad & Co. 

Egypt: 

Anglo Egyptian Oil 
Fields itd. 

Reffinerie de Petrole du 
Government 
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Jarahuoca 
Cabaiguan 


Belot 
Bacaranao 


Kalundborg 
Copenhagen 
Copenhagen 


Suez 


Suez 


900 
30,000 


365 
320 
110 


5,000 
285 


530 
65 


38,000 
9,000 


SCA 


SA 


1,100 


1} | 


6,400 





Ecuador: 


Anglo Ecuadorian 
Oilfields Ltd. 
Ecuador Oilfields Ltd. 


Eire: 

Cork Harbour Oil 
Wharves Ltd. 

France: 


Comp. Francaise de 
Raffinage 


La Libertad 
Cautivo 


Haulbowline Is., Co. Cork 


Gonfreville-l’Orcher™ 
La Mede” 


Cie de Raffinage Shell-Berre Petit Couronne 


Pechelbronn SAEM 

Raffineries Francaise de 
Petrole de ]’Atlantique 

Raffineries de Petroles 
de la Gironde 

Soc. Cherifienne des 
Petroles 

Soc. Generale de Huiles 
de Petrole 


Socony-Vacuum Francaise 


Standard Francaise des 
Petroles 


500 
© Planned for 3rd Q. 1950: 2-stage distillation, 20,000 B 


Pauillac 
Berre 
Merkwiller 
Donges” 
Bec d’Ambes 


Petitjean, Morocco 


-L’Avera™ 


Dunquerque” 
N.D. de Gravenchon 
Frontignan 


Port Jerome” 
La Mailleraya® 


Crude 


Capacity 


5,000 
700 


600 


36,000 

7,500 
11,000 
20,000 


36,800 


not change crude to stills; for 1951: 2,500 BD lube units. 
Planned 4th Q. 1950: 20,000 BD topping, raising capacity to 41,000 BD. 
® Plant equipped for thermal reforming at 3,000 BD. Planned for 1951- 
52: 15,000 BD topping unit, also catalytic unit & lube plant, with vacuum, 
dewaxing, extracting & deasphalting facilities. 
Planned for 1951: Revamp of Cross cracker to 3,000 BD thermal re- 


former. 





Type Cracki 
Plant Capacity 
S oni 
SL an 
Ss aa 
SC 7,000 
SCA 3,700 
Comp. 3,250 
SA — 
Comp. 7,500 
Comp. — 
SC 4,500 
S Zi 
Ss cual 
SC 4,500 
Ss ‘at 
Comp. — 
s ‘iam 
Comp. — 


Ss a 
D capacity, will 


© Planned for late 1951: 26,000 BD atmospheric & vacuum distillation 
unit, 6,000 BD thermal reformer, 1,800 propane deasphalting, 2,400 furfural 
extraction, 1,500 MEK dewaxing and 1,200 clay treatment units. 
Planned for 4th Q. 1951: 1,800 BD propane deasphalting, 1,200 propane 
dewaxing. For 1952-53, 10,000 BD cat cracker. 


© Medicinal & technical white oils, greases and special products. 


Germany, American Zone: 


Zeller & Gmelin 


Eislinger-Wuertemberg 


Germany, British Zone: 


Deurag-Nerag 
Gewarkschaft 
Deutsche Erdoel A.G.” 


Deutsche Gasolin A.G. 
Deutsche Shell A.G. 


Deutsche Vacuum Oel A.G. 


Ebano Asphalt-Werke 
Europaische Tanklager 
und Transport A.G. 

Greiser 
Johann Halbermann 
Mineralolwerke Albrecht 


& Co. 
Oelwerke Julius Schindler 


Ernst Schliemann’s 
Oelwerke GmbH 
Wintershall A.G. 


® Rebuilding war-damaged Wilhelmsburg plant. 


Misburg n. Hanover 
Heide 

Wietze 
Dollbergen-Lehrte™ 
Harburg 

Reisholz 

Grasbrook” 
Hamburg-Wilhelmsburg 
Monheim 
Bremen-Oslebshausen 
Schlau-Hamburg 
Harburg™ 


Hamburg-Finkenwarder 
Dollbergen 
Wilhelmsburg” 


Grasbrook 
Peine n. Hanover 
Hamburg 


Hamburg 
Salzbergen 


© Planned 1951: 360 BD dewaxing unit. F 
™ Lube plant; damaged, under repair; no present production. 
“ Undergoing expansion. 


© Operating on tops. 


Germany, French Zone: 


Badische Anilin & Soda 
Fabrik 


Ludwigschafen 


Germany, Russian Zone: 
Luetzkendorf, n. Leipzig 2,000 


Wintershall A.G. 


Hawaiian Islands: 


150 


8,500 
1,500 
1,000 
1,800 
9,000 


3,400 
10,500 
700 
11,000 


14,500 
300 
2,000 


850 
420 
2,800 


800 
1,200 


650 


S 


Comp. 
Ss 
Comp. 


S 
SLA 


SLA 


Comp. 
SLA 


sc 
S 
S 
L 
SL 
SL 


L 
Comp. 


SL 


Comp. 


ge 
> 
S 


| = 
=3 
Ss 


Lt 


“420 


Pacific Refiners Ltd. posting 3,000 BD butane, gas oil & asphalt plant at 
a 


Honolulu, to be completed 


Iraq: 

Iraq Petroleum Co. 

Kanaquin Oil Co. Ltd 
(Anglo-Iranian) 


© Government of Iraq plans to build 1,000 BD plant at Baiji. 
(Please turn to page 100) 


te summer 1950. 


Baba Gurgur 
Alwand 


1,500 
8,000 


S 
S 
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ma, © © -- Cut Down 


put MACK TRUCKS om 


your job 


a ve 


= 
Sn | 
ie: 


‘Truck Absenteeism," like its 
human counterpart, disrupts the efficiency 
of your business... adds materially to your costs, 

Actual job records prove that with Mack trucks on the job 

“truck absenteeism” is reduced to an absolute minimum. That's 
because Mack trucks have built-in durability . . . extra 

reserves of strength and stamina. Because they're better built, 
they're better able to stand up to the demands 

of hard-working, day-in, day-out service. 

Work done on the job will always be the one true yardstick of 
truck value. Figured that way, every Mack truck gives full 

measure — and more — in round-the-clock dependability; 
longer, more trouble-free mileage life; sustained earning power; 
and rock-bottom maintenance costs. 

On the job — and on the job records — it proves out 

every time: “YOU GET MORE WORK OUT OF MACK TRUCKS, 
BECAUSE MORE WORK GOES INTO MACK TRUCKS.” 


BE PROFIT-WISE 


we 


-»- Outlasts them alll! 





Mack Trucks, inc., Empire State one . New York 1, 
New York. Factories Fe Allentown, Pa.; infield, N. J.; 
New Brunswick, N. J.; Long Island City, N. Y. Factory 

Guwteatens in all cities for 
service and parts. In Canada: Mack Trucks of Canada, Ltd. 
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Standard-Vacuum 


| powers, fuels and lubricates 
them all.. 











if 





the planes, the ships, the trains, truéks it . 





and automobiles . . . engines, mgthinery, stoves, 
boilers, lamps and every other/petroleum-usiry device. 
| Yes, people rely upon STANQARD-VACUUM 
all through the Far Ea 













and its affiliated compani 








_ 


STANDARD-VACUUM OIL COMPANY 
26 BROADWAY, NEW YORK 4, N. Y. 


STANDARD-VACUUM and its affiliated companies serve more than half the population of the 
world with the petroleum products essential to their economic growth and development, in... 


AUSTRALIA @ BURMA CEYLON » CHINA’ INDIA® INDO-CHINA « INDONESIA ® JAPAN 
KENYA @ MADAGASCAR » MALAYA * NEW ZEALAND « PAKISTAN @ PHILIPPINES 
PORTUGUESE EAST AFRICA « RHODESIA » SOUTH KOREA e SOUTH PACIFIC ISLANDS 
SOUTH WEST AFRICA @ TANGANYIKA @ THAILAND @ UNION OF SOUTH AFRICA 








WORLD PETROLEU! 


- ’ 
we 





Jor the Oil 4 


2 


2 STAGE MEDIUM LIFT VOLUTE TYPE PUMP. Made in sizes 
from 2” to 6” delivery branch for heads up to 250 ft. Normally sup- 
plied with cast iron casing and bronze internal parts but special mate- 
rials can be supplied if desired. For direct or belt drive. 


TOTALLY ENCLOSED DUPLEX PUMP for motor or engine drive 
by gearing, vee ropes or flat belts. A fabricated steel skid type base 
plate can be supplied if desired. The pump end can be fitted with 
liners, pistons, valves, etc., to suit any service requirement. 





A typical Evans DUPLEX STEAM PUMP. Built for extreme service. 


- R DRIVEN PUMPS made in a range of p I 
ge eS Se aces branch, with from one to ten stages, Can be fitted with removable liners of material to suit all requirements 
suitable for heads up to 1000 ft. Cast iron casings and bronze internal and valve service to suit varying liquids. Simplex steam pumps and 
; steam jacketed pumps on similar lines are also made in a range of sizes. 


parts. Can be supplied for higher pressures with cast steel casings. 


iN atic 5S ND NRE NG Lk ICIP Ge 


Ovans 


(WOLVERHAMPTON) LTO. 





£ 
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These photographs, by courtesy 


of Shell Chemical Manufacturing 


=> ~ 


Company Ltd., show S & L tubes 


at Stanlow, Cheshire. 
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STEEL TUBES FOR THE OILFIELDS, 
FOR REFINERIES & CHEMICAL PLANT 


STEWARTS AND LLOYDS LIMITED 


GLASGOW - BIRMINGHAM - LONDON 
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time in 
process 
planning 


Badger may have the 


solution to your 
problem NOW... 


Badger, as specialist in the 
petroleum, chemical and 
petro-chemical industries, has built a 
broad base of experience through 
decades of successful design and 
construction for all three. 
If you are contemplating a 
plant for new products or for 
the improved production of 
present products, you may find in 
this reservoir of engineering knowl- 
edge the particular combination of 
ideas which will save months of 
process planning and enable you to 
enjoy competitive advantage and 


earlier cash return. 


E.& BADGER & SONS (Great Britain) LTD. 


99 ALDWYCH - LONDON : W. C. 2. 


PROCESS ENGINEERS tnd CONSTRUCTORS for the PETROLEUM, CHEMICAL and PETRO-CHEMICAL INDUSTRIES 
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Crude Type Cracking 
Capacity Plant Capacity 


Name of Company Plant Location 








India: 
Assam Oil Co. Digboi 5500 SC 1,500 
Iran: 
Anglo-Iranian Oil Co. Abadan"”’ 500,000 ~_ 100,000 


Kerminshah 2,100 — 
MIS” 70,000 ; — 
” Planned end 1950: 30,000 BD fluid cat cracker, 400 BD lube plant. 
” Crude topping plant for Abadan refinery; makes no finished products, 
aia tops or bottoms to Abadan by pipeline as required for finishing. 


Israel: 
Consolidated Refineries 
Ltd. Haifa” 83,000 SCA 33,000 
™ Shut down. 
Italy: 
Anonima Petroli Italiana Falconara Marittime 300 6S — 
Asfalti Bitumi-Catrami e 
Derivati (ABCD) Ragusa, Sicily 100 +A a 
Azienda Generale [taliana 
Petroli (AGIP) Savona 400 § — 
Bianchi Petroli Cologna, Monza 500 6S — 
Distilleria Italiana 
Catrami Affini (DICA) Apuania 100 «6S — 
Distillazione Italiana 
Combustibili S.A. Venice, Marghera 5,000 SC 3,5C0 
Delbello Industria del 
Catrame Genoa m6 CUS — 
Galletti k lorence 100 6S — 
Garrone Genoa 100 ~=6S — 
Industria Raffinazione Olii 
Minerali (IROM) Venice, Marghera‘” 12,000 SC 1,C00 
Industria Chimica 
Italiana Petrolifera Mantova 300 § om 
Idrocarburi Nazionali Pietramala, Florence 110 § — 
Lombarda Petroli Villasanta” 3,500 § — 
Permolio Fiorenzuola d’Arda 800 § — 
Genoa” 2,000 SA —_ 
Milan 2,000 SLA oe 
Rome“ 2,000 SA _— 
Petroli d'Italia Fiorenzuola d’Arda 300 «6S — 
Nazionale Industrie Olii 
Lubrificaati Milan 100 «=6S — 
Raffinerie Siciliane Olii 
Minerali Augusta, Sicily” 10,000 § — 
Raffineria Olii Minerali Viguzzolo, Milan 500) =6SL — 
Raffineria Olii Lubrificanti Tortona 1,000 § — 
Ricerche Alta Italia Milan 50 6S — 
Raffineria di Napoli SAI 
(Socony-Vacuum) Naples 33,000 S — 
Societa per la Industria 
Italiana del Petrolio 
(Nafta) La Spezia” 11 800 SCA 3,000 
Societa Petrolifera Italiana Fornova Taro, Parma 300 «=6S — 
STANIC (Esso and ANIC) Bari . 000 SC 3,500 
Lechorn 0 0C0 SC 4000 


™ Taken over from AGIP; planned: 2500 BD ieee reforming, 12,000 
BD atmospheric & vacuum unit. 
™ Adding reforming plant, 850 BI). 
ig For completion 1951: cracking facilities, 1500 BD, 1000 BD vacuum 
still. 
® For completion 1951: 1500 BD cracking. 
® Planned: Two-coil thermal cracking & crude distillation unit. 
® Includes 1000 BD topped crude capacity. Shell has been authorized to 
build a 40,000 BD plant at Apuania, north of La Spezia. 
Note: Condor is _— 20 000 BD refinery at Rho, near Milan, for comple- 
tion 195 
Soc. poeong Raffineria Padana Olii Minerali is building 13,000 BD plant 
at Trecate. 
Raffineria Olii Minerali Affini building 500 BD plant at Milan. 
Italia building 4,000 BD plant at Cremona. 


Japan: 
Daikyo Oil Co. Yokaichi 1,1550 S — 
Koa Oil Co. Marifu 5.000 S — 
Yokohama 500 ~=6S — 
Maruzen Oil Co. Shimotsu 2,000 Ss — 
Mitsubishi Oil Co. Ltd. Marunouchi, Tokyo” 4,500 SC 2,500 
Nippon Oil Company Akita 4,230 SLA -- 
Hokkaido 207 S — 
Kashiwazzki 1,260 SLA — 
Niigata 1,800 SLA — 
Yokohama City” 6,000 SLA — 
Kudamatsu“” 5000 SLA — 
Showa Oil Co. Kawasaki 5,800 S — 
Kainau 280 S — 
Hirasawa, Akita 1,000 SUL —_ 
Niigata 2,000 SCL 1,0C0 
Toa Co. Shimizu 4.000 S — 
Wakavama 6.000 


” Planned for Sept. 1951: 2,000 BD vacuum unit, 800 BD clay Rerun unit, 
300 press dewaxing, 350 solvent dewaxing. 
’Planned Oct. 1950: 300 BD furfural extraction, 700 dewaxing, thermal 
reforming unit to be converted from cracking unit. 
™ Planned Oct. 1950: 500 BD Benzol-ketone dewaxing, deoiling plant. 


Korea: 


Russian Government Genzan (Wansum) 5,000 Ss — 
Lebanon: 
Iraq Petroleum Co. Ltd. Tripoli 11,000 § -- 
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Crude Type Cracking 


Name of Company Capacity Plant Capacity 


Mexico: 


Plant Location 








Pemex—Arbol Grande Tampico 19,000 SLA — 
Cuidad Madero Tampico 63,000 Comp. 6,050 
18 de Marzo Atzcapotzalco 50,000 SC 13,000 
Mata Redonda Tampico” 9,600 SC 5,600 
Minatitlan Minatitlan 26000 SL — 
Poza Rica Poza Rica” 6,000 S — 
Salamanca’ 30,000 SC 4,000 
Nuevo Laredo 330 6=6S — 
Monterey 160 § — 
Juarez 1,000 SC ~ 


™ Crude unit being enlarged to 15,000 BD. 

© 150 tons per day sulfur production plant under construction in connec- 
tion with 100 mmef gas drying and desulfurization plant. 

™ Under construction; to be completed Oct. 1950, including cracking unit. 


Netherlands: 


N.V. de Bataafsche 
Petroleum Mij. (Shell) Pernis” 33,500 Comp. 18,000 
Caltex Petroleum Mij. N.V. Pernis, Rotterdam 20,000 Comp. 6,400 
™ To be increased to 75,000 BD within five years. Current crude capacity 
includes crude charged direct to cracking plant. Normal crude distillation 

capacity 7,000 BD. 


Netherlands East Indies: 
N.V. de Bataafsche 
Petroleum Mij. (Shell) Balikpapan, N.E. Borneo 9,300 S — 
Pangkalan Brandan, 
Sumatra” — — — 
Pladjoe, Sumatra 71,000 SC 25,0C0 
Tjepoe, Java” == oa _— 
Wonokromo, Java 2 0C0 SA — 
N.V. Standard Vacuum 
Petroleum Mij. Palembang, Sumatra 
™ Tnaccessible; former capacity 22,000 BD. 


© Damaged; rehabilitation under consideration; former capacity 15,(00 
BD. 


Netherlands West Indies: 
N.V. Curacaosche Pe- 


64,000 Comp. 31,000 


troleum Industrie Mij. Aruba 27,000 S — 
Curacao 200,000 Comp. 100,000 

Lago Oil & Transport Co. Aruba 430,000 SC 266,500 
Norway: 
A/S Oslandske 

Petroleumscompagni Vallo 1,000 § — 

Plan to start reconstruction of war damaged refinery July 1950. 

Pakistan: 
Attock Oil Co. Punjab, Rawahlpindi 5,800 SCL 2,000 
Peru: 
Cia. de Petroleo Ganzo 

Azul Agua Caliente 600 § — 
Empresa Petrolera Fiscal Zorritos 1,300 § — 
International Petroleum 

Co. T-lara 33,000 Comp. 6.000 
Portugal: 


“Sacor” S.A. Concessionaria 
de Refinacao de Petro- 
leos em Portugal Cabo Ruivo” 7,000 § 
™ Planned: 10,000 BD topping, 5,000 BD undies 2,500 BD reforming; 
also stabilization and polymerization units. 


Saudi Arabia: 


Arabian American Oil Co. Ras Tanura‘’ 140,000 § — 
™ Planned fall 1950: 500 BD asphalt plant. 
South Africa: 
So. Africa Torbanite Min- 
ing & Refining Co. Johannesburg’ 2,000 SC 2,000 
™ Processing shale oil. 
Spain: 
“Campsa” Cia. Arranda- 
taria del Monopolio de 
Petroleo S.A. Barcelona 600 SL _— 
“Cepsa” Cia. Espanola 
de Petroleo S.A. Canary Island” 18,000 Comp. 4,500 
Raffinera de Petroleos de 
Escombreras, S.A. Cartagena“ 5000 § 


™ Building for completion Sept. 1950: MEK benzol dewaxing & percola- 
tion plant, 500 BD; propane deasphalting, 700 BD; LPG fractionation. 

© Planned end 1951: 16500 BD topping with rerun & stabilizer; 6,000 
BD reformer, 350 BD polymerization. 


Trieste: 


Aquila §.A. Tecnico 
Industriale 
Standard Italo Americana 
Petrolio (SIAP) Trieste” 23C0 SL 
™ For completion Oct. 1950: 3.000 BD thermal reforming. For fall 1951: 
900 propane deasphalting, 1,350 furfural extraction, 1,000 MEK dewaxing, 
800 clay contact. 
© Includes newly erected 500 BD continuous acid treating plant for lubes, 
500 BD continuous white products treating plant, 50 metric tons per day 
asphalt oxidizing plant. 


Trieste” 13,500 S - 
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Crude Type Cracking 


- Crude Type Cracking 
Capacity Plant Capacity 


Plant Location Capacity Plant Capacity 


Name of Co. 
Name of: 


Sweden: 
Johnson & Co., A. 


Name of Co. 


United Kingdom: 





Plant Location 








Nynashamm 10,000 C . 2,300 Anglo-American Oil Co. Fawley” 20,000 SCA 6,000 
Malmo 1,700 Te Berry, Wiggins & Co. Ltd. Hoo, Kent” 2,000 SLA — 
trans Oljeaktiebolag Gotebor 12,000 bcs Salford (nr. Manchester) 1,500 SLA -- 
ey Skifferol je ’ _ . Briggs & Son Ltd., Wm. Dundee 700 . SL — 
Aktiebolaget Orebro” 1,100 sc ies —- a — —— 200 S_ - 
® Shale oil plant; LPG plant und truction. ory Bros. & Co. Ltd. ‘oryton™ 3,000 SC _- 
en ae ee ee Lobitos Oil Fields Ltd. Ellesmere Port’ 2,500 Comp. 1,000 
Switzerland: London & Thames Haven 
Oil Wharves Ltd. Thames Haven 2,000 LA — 
Ipsa A.G. Rotkreuz” 1,500 § — Major & Co. Ltd. Hull 880 §6SL _ 
Schweiz-Sprengstoff Manchester Oil Refinery 
Fabrik Dottikon™ 350 — — Ltd. Trafford Park 8,000 SL — 
© Operates on tops. National Oil Refineries Ltd. Llandarcy, So. Wales” 60,000 Comp. 4,000 
© Manufactures special naphthas. Scottish Oils Ltd. Grangemouth, Scotland® 14,000 SC 8,000 
Trinidad Siaatt et . Pumpherston, Scotland™” 3,700 SC 1,300 
inidad: e ning & Marketing 
=a Co. Ltd. and Starhaven 
Trinidad Lake Asphalt “ Refineries Ltd. Ardrossan, Ayrshire 4,300 A 
Operating Co. Brighton 1,000 A sais a a : 
the . ‘ F Shellhaven, London 16,600 SA 
Trinidad Leaseholds Ltd. Point-a-Pierre” 70,000 Comp. 35,000 Stanlow, Ellesmere SLA 
United British Oilfields of Port” : 87.700 
Trinidad Ltd. Point Fortin 28,000 SA _ Heysham 34,000 § nd 
™ 25,000 BD reduced crude thermal cracking; 10,000 BD naphtha reform- ( ' 


™ To be expanded to 110,000 BD. 
Planning new two-stage distillation unit. 
© Owned by Powell Duffryn Ltd., which has made agreement with 


ing; 15,000 BD fluid cat cracking with vacuum feed preparation unit & vis- 
breaker planned for early construction. 


i Vacuum Oil Co. Ltd. to build new refinery, particularly for lube production. 
Turkey: ‘ a - a } may = treating; revamping medicinal 
: . oil plant; feed preparation plant for cracking unit. 
a ee 1400 § a ® End 1952: 10,000 BD cat cracker; 1,000 BD lube plant. 
‘ a End 1950: 30,000 BD crude distillation unit. End 1952: 10,000 BD cat 
7 ° cracker. 
Venezuela: ® Capacity includes 2,500 BD for shale oil and 1,200 BD U.K. crude. 
British Controlled Oilfields El Mene de Mauroa 250 Ss anil © End 1950: 45,000 BD 3-stage distillation unit. 1952: reforming & feed 
Creole Petroleum Corp. Amuay Bay” 63,000 o preparation units. 
Caripito 67,500 SC 26,000 — For completion 1952: distillation units, cat cracking, reforming, poly- 
Mene Grande Oil Co. Cabimas 1,000 § is merization plants and units for final treatment of various products. 
Oficina 300 «6S — 
Shell: U.S.S.R.: 
—— Development Co. Casi 1.500 Before the war there were 13 refineries in Soviet Russia with a crude capacity 
, be fee ’ S Sy of 637,500 barrels daily and a cracking capacity of 178,500 barrels daily. 
El Saat a3 : = The Government has not announced a list since the war. 
Shell-Caribbean a ‘ 
Petroleum Co. San Lorenzo 41,000 § — Uruguay: 
Venezuelan Oil Administration Nacional de 
Concessions Ltd. Punta Cardon 38,000 SC 30,500 Combustibles, Alcohol 
Sinclair Oil & Refining Co. Puerto la Cruz 15,000 Ss ae y Portland (ANCAP) Lateja 25,000 SC 1,900 
Texas Petroleum Co. Tucupita 10,000 § — . 
Venezuela Gulf Refining Yugoslavia: 
0. , Puerto la Cruz 30,000 SC 11,000 Government Rijeka 7,000 SL “ 
a“ For completion end 1950: 37,800 BD vacuum pipe still. Sisak 2,000 § 
” To be completed late 1950, capacity raised to 35,000 BD. Sumecani 1,000 SC 600 
Phillips Oil Co. has agreement with Venezuelan government to build & Basanski Brod ? Ss : 
operate modern refinery and wax plant in eastern Venezuela. Belgrade 1,000 § 





Packaged Cracking Units for 
Small Refineries 


Prefabrication, a by-word in housing and other 
fields, has entered the petroleum industry in the 
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tion reduces the time required for installation as 
well as the cost of the plant. 

The package unit has the unique feature also 
of utilizing a specially-braced but otherwise con- 
ventional oil well derrick for the structure. This 


zg; form of “package” thermofor catalytic cracking derrick serves not only as the customary struc- 
(TCC) units to assist small and moderate sized ture for supporting the catalytic cracking equip- > 
refineries to produce high-octane gasoline com- ment in the completed plant but likewise serves Houston b Welcome 
ay ons for automobiles and aircraft. as a construction rig while the plant is being ; 
ocony-Vacuum Oil Co. Inc., inventor of the erected. to the W, 4 
r ’ > fi) 
extensively-used TCC process for high-octane Two sizes of the package TCC units are avail- wld 
eg has completed the design features of a able, one with a nominal throughput capacity of 
ome 1, inexpensive package TCC unit, the com- 3,000 (42-gallon) barrels per day of feed stock, 
0 wa A Pe gp June - P » . and the other of 6,000 barrels per day. 
ore many small refiners have been un- Southwestern Bact : ; 
; ¢ gineering Co. of Los Angeles 
_ 7 -) for the high-octane gasoline market (Sweco) has worked out the details for prefabri- 
sending: + Dinca Ps ws = orig apn — cating both sizes of package TCC units in its 
unit ir ee ee oT is shops and is promoting the sale of such units, 
permits meeting high-octane gasoline re- hich it will install 
quirements with a small plant at a relatively low which 10 will instal, esti—<(itsi‘i<w Sim 
i t t t * d Sweco offers prefabricated feed preparation 
investment cost. , 
0 In TCC refining, charge stock from crude oil fractionation and stabilization units in proper IE 
is catalytically cracked to high-octane gasoline sizes to go with the prefabricated package TCC “.* 
by passing it through a continually-moving bed = —s to a on pg oe aed prefabricated . a a a 
- of catalyst. The used catalyst is regenerated by Te ro eo begin oho ipo pean s ma ogg . Se Se eee 
on. 73 : : t) il- . 
)00 — of the coke deposits and then recircu- iary uae cimaak Gali may be needed in e Four fine restaurants, ee 
: : : : : e Famous Empire Room, nationally known 
Socony-Vacuum said the new package TCC special wegen to implement the TOC unit. , orchestras playing noon and night. 
units incorporate all the latest developments in It is estimated that complete prefabricated e New 1,000-car million-dollar garage. 
the TCC process, including the recently-announced plants of this type can be installed within 180 e Room rates: from $4.00 for singles, from 
alr lift, replacing a bucket elevator for return- to 240 days after the letting of a contract. | $6.00 for doubles. 
a! oy catalyst to the tops of the plants. | B. F, ORR, General Manager 
: e new TCC package unit can be constructed : ; i 
si: in the customary manner, but 0 primary ohiec- Supervised Argentine Construction e Y f, 
ng, tive has been achieved, according to Socony- John Roge, field superintendent for Catalytic Tm CO} L. 
Vacuum, by designing the unit so that it can be Construction Co., has returned from Argentina, . 
eS, prefabricated entirely in shops and shipped by where he supervised the erection of the first of | HOUSTON, TEXAS 
Jay rail to the refinery site for erection. Prefabrica- two crude units designed for the Argentine gov- 
UM 


ernment’s La Plata refinery. Mr. Roge, a native 
of Buenos Aires, has been engaged in engineer- 
ing in the United States since being graduated 
from Rensselaer Polytechnic Institute. 













































PRESENT TRENDS 
IN MOTOR FUEL 
REQUIREMENTS 


(Continued from page 61) 


50, while the present product or Platformate 
tésts 82 O.N. (F-1). 

In considering the fuel needs of the avia- 
tion industry, we are faced with the ques- 
tion, “What kind and how much?” Will the 
transport of 1955 be a turbine-powered air- 
craft subsisting on a diet of kerosene, or 
will the reciprocating engine still be pre- 
dominant in the sky? And if the latter be 
true, how many grades of fuel, from an oc- 
tane point of view, will these planes require? 

While the British and the Canadians already 
have prototype jet transports flying and ex- 
pect to have them in service on their airways 
within two or three years, it is safe to say 
that turbines, whether they be powering jets 
or turbo-props, will not begin seriously to 
compete with conventional aircraft before 
1955. By 1960 the situation may well be re- 
vised, and if the prediction of the board 
chairman of British European Airways, Lord 
Douglas of Kirtleside, is correct, all com- 
mercial planes by that time will be turbojets. 

In the United States the airlines have only 
recently received their new postwar trans- 
ports, and because of the investment involved, 
it is unlikely they will be replaced by turbine- 
powered aircraft before 1955. However, one 
aircraft manufacturer, Consolidated-Vultee, 
has already announced that it will concentrate 
in future on turbo-prop transports. Boeing 
and Martin are also giving serious considera- 
tion to converting their present transports 
to use turbo-props. Thus we probably shall 
see a gradual change to turbine-powered pro- 
pellers beginning in 1955, and the introduc- 
tion of jets shortly thereafter. 

In the interim there will be a demand for 
jet fuels for experimental purposes and, of 
course, for the military services. The com- 
mercial airlines and the engine manufactur- 
ers of the United States, Britain, France, 
The Netherlands and Canada recently went on 
record at the technical meeting of the Inter- 
national Air Transport Association as being 
in favor of using kerosene for commercial 
turbine transports. The United States Air 
Force, on the other hand, has chosen to 
standardize on a wide range jet fuel, JP-3 
* (MIL-P-5624), because its availability will 
be greater in time of an emergency. 

Kerosene, corresponding to British specifi- 
cation D. Eng. R.D. 2482, was chosen for 
commercial purposes because it is generally 
available throughout the world and will be 
the least expensive fuel available. The oil 
companies attending the IATA meeting, 
which was held at Asbury Park, New Jersey, 
in May, indicated D. Eng. R.D. 2482, or a 
similar product, would sell for about five 
cents below the posted airfield price of 100 
octane gasoline. 

Kerosene production accounts for about 
six percent of the crude throughput. A. R. 
Ogston of Esso Export Corp., in an article 
appearing in the May edition of Esso Air 
World, estimates that this could be increased 
to perhaps ten percent by diverting into the 
kerosene stream certain fractions which would 


normally be included in motor gasoline, diesel 
fuel or heating oil. Still further supplies 
could be obtained, he feels, by modifying 
cracking processes to give increased yields of 
product within the kerosene boiling range. 
Needless to say, this increases kerosene costs. 

Many refiners, when it comes to marketing 
the kerosene-type jet fuel, are at a disad- 
vantage because they use this material in the 
preparation of special solvents. Years have 
been spent in building up markets for petro- 
leum solvents, and nothing is to be gained 
economically by diverting the straight-run 
distillate to jet fuels, particularly when the 
net-back is lower. A partial solution to this 
lies with the smaller refiners who have not 
the facilities or markets for special solvents. 
Often they cannot supply kerosene-type jet 
fuel (British specification DED 2482 or U.S. 
specification MIL-F-5616) at a price below 
that which can be quoted by the larger refin- 
ers, with their established solvent markets. 

While the military have decided, for reasons 
of availability, to use a wide range jet fuel 
meeting specification MIL-F-5624, there are 
certain problems, particularly evaporation and 
boiling at high altitudes, that may lead to 
changes in the specification. The British 
services, contrary to those in the United 
States, have decided to standardize on the 
kerosene-type fuel defined by D. Eng. R.D. 
2482. Fortunately jet engines are not par- 
ticularly sensitive to variations in fuels, and 
if an emergency arose in which British and 
American jets were operating from the same 
fields, the segregation of fuel stocks would 
be unnecessary. 

In the manufacture of wide-range jet fuel, 
it is possible to take a cut with a 600°F 
end point and also crack the residue to pro- 
duce further quantities of naphtha and gas 
oil which can be blended with the straight- 
run cut. This means that in the case of an 
emergency, one-half the crude could be di- 
verted to jet fuel—a fact that was recognized 
by the military in drafting specification 
MIL-5624. 

During the next five years there will be 
a steady increase in the jet fuel require- 
ments of the military, and the jet engine 
manufacturers will also be purchasing jet 
fuels for experimental purposes. Additional 
refinery capacity to provide fuels for com- 
mercial jet transports is unwarranted at this 
time, since kerosene approximately D. Eng. 
R.D. 2482 is readily available. Military off- 
take of wide-range jet fuel is bound to in- 
crease, particularly since the United States 
Air Force has discontinued using the purely 
kerosene-type fuel. Undoubtedly the industry 
will undertake to enlarge existing facilities 
for this type of fuel as the demand grows. 

Until two years ago there were only two 
grades of aviation gasoline used by the com- 
mercial carriers, though a third grade, 115/ 
145, was available for the Navy and Air Force. 
With the introduction of the Boeing Strato- 
cruiser, there arose a demand for a high per- 
formance number fuel from the commercial 
airlines. However, the high lead content (4.6 
ec. per gallon) of Grade 115/145 was not 
entirely satisfactory, and Stratocruiser op- 
erators prevailed upon suppliers to make 
available a fuel with 3-cc. of lead per gallon 
with a rating of 108/135. It now appears 
that the Wright engines used on Constella- 
tion aircraft may be altered to use Grade 


115/145, thus raising the number of grades 
required by the airlines to four, that is Grade 
91/98, Grade 100/130, Grade 108/135, and 
Grade 115/145. 

Obviously the manufacture, transportation 
and distribution of such a multiplicity of 
grades is a complicated process, and the du- 
plication of handling facilities increases the 
cost to the consumer. Since the cost of fuel 
is one of the major expenditures of the air- 
lines, it is hoped that the aviation industry 
will take steps to standardize, insofar as 
possible, on the minimum number of grades. 

So far as future developments on recip- 
rocating engines are concerned, we may be 
fairly sure there will be no commercial de- 
mand for fuels having performance numbers 
in excess of 115/145. Engine manufacturers 
realize we have reached a high stage of devel- 
opment with this engine, and the next step in 
the evolution of aircraft power-plants will 
be with turbine engines. The only improve- 
ment to be expected in aviation gasolines is a 
reduction in lead content without any sacri- 
fice in quality. While the airlines would like 
this, it is doubtful that they would be willing 
to pay the necessary premium for such fuels, 

Turning to the distillate fuels used by 
diesels, we see that since 1938 the domestic 
demand in the United States has risen from 
58,000 barrels per day to well over 200,000. 
Largely responsible for this are the railroads 
which have switched over from coal and oil- 
burning locomotives to diesels. In 1948 the 
railroads consumed 80,000 barrels daily of 
diesel fuel, and in 1950 it is over 100,000 
barrels per day. 

It is unfortunate that the railroads are 
demanding higher cetane number fuels that re- 
quire stocks needed for kerosene, heating oils 
and diesel fuels for other applications. If the 
demand for fuel by the railroads increases 
at the current rate, it may reach 300,000 
barrels per day in 1955, and steps will have 
to be taken to augment production. Pro- 
posals to do this call for a group of 130°F 
flash fuels which will permit maximum yields 
of diesel fuel with minimum sacrifice in qual- 
ity. This will involve more extensive process- 
ing of residual fuel oil, a practice that will 
have the advantage of upgrading these stocks. 
Economical methods of doing this in small 
refineries are lacking at this time, but there 
is every reason to believe they will be forth- 
coming in time to alleviate shortages. Con- 
sideration is also being given to using 
catalytic cracked distillates in the diesel fuel 
range by blending them with straight-run 
distillates. A certain amount of processing 
to reduce the sulfur content may be necessary, 
and in some cases it may be profitable to add 
cetane improvers to the cracked fuels. In the 
long run it is expected that diesel fuel pro 
duction will be augmented by synthetic fuels 
from shale and coal. 

There is no doubt that the petroleum it 
dustry is entering a period that will see many 
changes in the demand for petroleum fuels. 
Balanced refinery operation requires that 4 
careful appraisal be made now of the trends 
that are already making themselves evident 
so that future installations and operations 
can be integrated into the overall scheme with 
the least disruption. The foregoing sum 
mary of fuel trends will, it is hoped, provide 
a background upon which planning for the 
next four to five years can be based. 


WORLD PETROLEUM 





AN 











id 


on 
of 


he 
ie] 





—— 


































y (J-0N” WING UNIONS 
FOR A. P.1. LINE PIPE 


SIZES: 
I", 1/5", 2", 3", 4", 6,8", 10" & 12" LINE PIPE 


PRESSURES: 


RIGID 
WING UNION 




















500-LB., 1500-LB., 3000-LB., 6000-LB. AND 7500-LB. PER SQ. IN. 
ALL UNIONS TESTED 100% OVER SPECIFIED PRESSURE 
ALSO SPECIAL ADAPTOR FLANGES & OTHER A.P.I. FITTINGS 




















WOODFIELD ROIST & ASSOCIATED INDUSTRIES 


L 





M l 





T E D 










FRINDSBURY WORKS 
"PHONE STROOD 7642 


MISALIGNING 
WING UNION 





ROCHESTER, KENT, ENGLAND 
TELEGRAMS: WOODFIELD, ROCHESTER 










“* Permanite’’ 


REGISTERED TRADE MARK 


MANUFACTURERS OF 


ASBESTOS 


YARNS + PACKINGS 
JOINTINGS ETC. 


ALSO 


RUBBER AND BALATA 
TRANSMISSION BELTING 


CONVEYOR BELTING 
CORD V BELTS 


TURNER BROTHERS ASBESTOS COMPANY LTD 


A MEMBER OF THE 


HEAD OFFICE ORKS 


ROCHDALE- ENGLAND 


& W 


TURNER & NEWALL ORGANISATION 


ANNUAL REFINERY ISSUE 











BRITAIN’S REFINERY 
EXPANSION 


(Continued from page 56) 


the charge stock, naphtha in this case, is 
broken down into gases and liquids. Perform- 
ance of the individual furnaces shows their 
effective overall capacity to be in excess of 
75,000 tons yearly. 

The distillation, rerun and chemical treat- 
ment units of the plants are all in operation, 
the resin and naphthalene units are completed 
and starting operation. The isopropanol 
plant is ready to go into operation, and the 
three remaining units which manufacture 
products mainly derived from ethylene will 
shortly be completed. 

The balance of heat and power consumption 
in a plant of this type requires careful plan- 
ning to ensure full economy in this respect. 
The steam and power plants are giving re- 
sults fully justifying the thorough investiga- 
tion made of the problem. 

The boilers, which are of Foster Wheeler 
marine type built by Richardson Westgarth 
& Co., were designed for erection in the open. 
This is not usual practice in Great Britain, 
but the step seems to have been fully justi- 
fied by the results obtained. In other respects 
the power plant conforms to usual practice. 

The cracking of petroleum naphtha to form 
a highly aromatic liquid product and mainly 
olefinic gases takes place in two stages. 

The first stage, breaking down the molecu- 
lar structure of the naphtha to form lower 
hydrocarbons, is a highly endothermic reac- 
tion; the second stage, formation of a fully 


aromatized liquid, is practically thermo- 
neutral under isothermal conditions. 
The cracking furnace is designed to carry 


_ out these reactions in the most effective way. 


On account of the high temperature at which 
the first reaction is carried out, the tubes 
are of 18 percent chromium, eight percent 
nickel titanium-stabilized stainless steel, with 
the joints in the hot zone welded with alloyed 
rods, and are heated by radiant heat from 
five down-draft gas or fuel oil burners dis- 
posed to ensure even heat distribution. The 
second stage reaction is achieved in the lower 
part of the combustion chamber where a cer- 
tain amount of flue gas is recirculated to mod- 
ify and control the temperature so that the 
aromatization can take place under essenti- 
ally isothermal conditions. The residual heat 
in the flue gas is used to vaporize the in- 
coming naphtha by convection and gives up 
further heat by passage through waste-heat 
boilers before going to atmosphere. 

Separation of the liquid hydrocarbons into 
pure products is carried out in normal frac- 
tionating plants designed by Petrocarbon Ltd. 
The complex mixture of hydrocarbon gases 
produced in the cracking plant, containing 
about 23 percent ethylene, 22 percent propy- 
lene together with hydrogen and some 
methane, ethane, butanes and butenes, is 
compressed and cooled to a temperature at 
which the desirable components such as 
ethylene are liquefied. The remainder, con- 
sisting of hydrogen and a certain amount of 
methane, is used as fuel. 

The liquid components are then fraction- 
ally distilled at low temperatures to give 
pure methane, ethane, ethylene, propylene and 


propane. The range of temperatures in the 
fractionating columns is from 50 to 141°C. 

Ammonia absorption is used in the first 
step in the refrigeration cascade and con- 
sumes a considerable amount of heat which 
is applied at 150 psi steam, but the amount 
is less than would have been consumed by 
ammonia compressors for an evaporated tem- 
perature of 50°C, while a compression system 
would have cost more and taken longer to 
build. 

The methane and ethylene systems work on 
conventional compression systems. For tech- 
nical reasons, vertical compressors develop- 
ing 60 to 120 hp each are used for the 
methane, and horizontal machines developing 
530 hp each at 110 rpm are used for the 
cracker gas and ethylene, the speed being 
controlled by the suction pressure. 

When the program for expansion of Brit- 
ish refining capacity to a point where it 
would supply in main part the country’s re- 
quirements for petroleum products was put 
forward, the tentative goal set was a through- 
put of 20 million tons annually. Additions 
to previous facilities already in operation or 
to be completed by 1952 will nearly or quite 
attain this objective. So it may be assumed 
that the new era in the oil industry of the 
United Kingdom, with the attendant changes 
involved in the sources and kinds cf supply, 
is measurably within sight. With recent 
removal of restrictions on the use of petro- 
leum products and a continuation of improve- 
ment in economic conditions, a substantial 
growth in consumption should result and en- 
able oil to play its full part in the nation’s 
industrial progress. 
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Third World Petroleum Congress 


Will Meet At The Hague 


In 1951 


, a Third World Petroleum Congress 
will be held at The Hague, Holland, from May 
28 to June 6 inclusive in 1951. Like its pre- 
decessors, the Congress is designed to bring 
together representatives of the oil industry 
from all parts of the world with the special 
purpose of presenting a review of the prog- 
ress and present status of science and tech- 
nique in the petroleum industry. Plenary 
sessions and sectional meetings will take place 
daily during the course of the Congress in the 
Kurhaus at Scheveningen, seaside suburb of 
The Hague. 

The first World Petroleum Congress assem- 
bled in London in 1933, and at that time a 
permanent council was created to provide a 
permanent organization capable of arranging 
programs for subsequent assemblages. The 
second meeting was held in Paris in 1937. 
At that time it was decided to have the third 
convention meeting in Berlin in 1940. Ten- 
tative plans for the gathering were prepared 
at a meeting of the council held early in 1939, 
but intervention of the war prevented the 
meeting from taking place. Disturbed eco- 
nomic conditions following the war made it 
seem inadvisable to attempt an early restora- 
tion of the Congress, but last year the council 
decided that it would be feasible to convene 
it in 1951 and selected Holland as the host 
country. 

The permanent council, with several va- 
cancies, consists at present of Col. Louis 
Pineau of Paris, president; D. A. Hough of 
the Institute of Petroleum, London, general 
secretary; Col. S. J. M. Auld, Thomas Dew- 
hurst and H. C. Tett for Great Britain; Dr. 
G. Egloff and two members to be named for 
the United States; S. Scheer, X. Normand and 
J. Filhol for France; Dr. J. N. J. Perquin, 
G. A. Tuyl Schuttemaker and J. A. Beukers 
for the Netherlands; Prof. P. Erculisse for 
Belgium. Members*for Canada and Vene- 
zuela are still to be named. 

The organizing committee for the Congress 
recently announced the formation of a na- 
tional committee for the United States. This 
committee is to cooperate in the planning 
and organization of the Congress so far as 
concerns the United States, its industry and 
individual members. It will invite technical 
experts to prepare papers for the various 
sections of the Congress. The following have 
accepted membership on the committee: 

Earl Bartholomew, general manager, re- 
search laboratories, Ethyl Corp., representing 
the Society of Automotive Engineers; J. E. 
Brantly, president, Drilling and Exploration 
Co. Inc.; F. S. Clulow, vice president, Shell 
Oil Co.; Dr. W. F. Faragher, Houdry Proc- 
ess Corp.; Dr. Paul D. Foote, executive vice 
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president, Gulf Research and Development 
Corp.; A. P. Frame, president, Cities Service 
Research and Development Co.; J. R. Keith, 
manager, research and development, Califor- 
nia Texas Oil Co.; C. G. Kirkbride, Houdry 
Process Corp., representing American Insti- 
tute of Chemical Engineers; Dr. E. V. Mur- 
phree, president, Standard Oil Development 
Co.; Dr. L. L. Nettleton, Gravity Meter Ex- 
ploration Co., representing the Society of 
Exploration Geophysicists; C. E. Reistle Jr., 
Humble Oil & Refining Co., representing the 
American Institute of Mining & Metallurgical 
Engineers; and Dr. M. E. Spaght, president, 
Shell Development Co. 

A Committee of Honour is in process of for- 
mation to consist of officials of various gov- 
ernments and men of prominence in other 
walks of life, including leading figures in the 
international petroleum industry, some of 
whom may be expected to address the Con- 
gress. Members of the Netherlands cabinet 
including the Ministers of Foreign Affairs, 
Economic Affairs, Education, Arts and 
Science, have accepted invitations to sit on this 
committee. The Netherlands government has 
granted permission to have the formal open- 
ing session of the Congress held in the his- 
toric Ridderzaal (Hall of Knights) in The 
Hague. 

Programs for the numerous full sessions 
and technical discussions that are to be held 
are being prepared by the several commit- 
tees in charge, and invitations to prepare 
technical papers are being issued through 
these committees. Certain general features 
have been agreed upon, however. Among 
others it has been arranged that four lec- 
tures will be delivered'in the course of the 
meetings by speakers of international reputa- 
tion. These speakers and their topics are as 
follows: Prof. J. J. Broeze of the Royal Dutch- 
Shell laboratory at Delft will speak on “Fu- 
ture Aspects of the Applications of Fuels and 
Lubricants.” Prof. C. Hugel of the Institut 
Francais du Petrole will discuss “Recent 
Progress in the Chemistry of Petroleum and 
Its Derivatives.’ Dr. C. M. Lees of Anglo- 
Iranian Oil Co. Ltd. will talk on “The Oil- 
fields of the Middle East.” Dr. E. V. Mur- 
phree, president of Standard Oil Development 
Co., will have as his subject “Benefits to the 
Petroleum Industry from Research.” 

Aside from the advantages of participating 
in discussions and meeting fellow members of 
the oil industry from all parts of the world, 
visitors will have the opportunity to visit 
the many points of scenic and historic in- 
terest in Holland and to inspect the oil fields 
at Schoonebeek, the refineries near Rotterdam, 
and the Royal Dutch laboratories at Am- 


sterdam and Delft, as well as establishments 
devoted to other industries. 

Referring to the importance of the forth- 
coming meeting, President R. V. Murphree of 
Standard Oil Development Company, who is a 
member of the United States committee, says: 

“The Third World Petroleum Congress to be 
held at The Hague next spring is particu- 
larly timely considering the growth of crude 
production operations in the eastern hemi- 
sphere and particularly the large expansion 
in refining capacity being made in western 
Europe. I had an opportunity to visit France, 
England and Holland last year and was par- 
ticularly impressed by the large amount of 
research in various phases of oil technology, 
including production of chemicals from oil, 
that was being carried out in these countries. 
Much of this work will undoubtedly be dis- 
cussed at the coming meeting of the Con- 
gress, and this meeting will offer the oppor- 
tunity of discussing not only these develop- 
ments but advances in petroleum technology 
from an overall world standpoint. One of the 
most valuable features of any technical meet- 
ing is the opportunity offered for people 
working in related fields to get together and 
consider problems of mutual interest. Those 
attending the Congress will be from many 
parts of the world, and there will be oppor- 
tunity for wide exchange of knowledge and 
experience. Representatives from the United 
States will, therefore, have the chance of get- 
ting a broad picture of what technical ad- 
vances may be made in the oil industry from 
the large amount of research that is being 
carried on outside of the United States.” 

Members of the organizing committee of the 
Third World Petroleum Congress are G. A. 
Tuyl Schuttemaker, chairman; A. A. G. Schie- 
ferdecker, vice chairman; J. A. Beukers, 
treasurer; and J. W. Zwartsenberg, secre- 
tary. Offices of the committee are at 30 
Carel van Bylandtlaan, The Hague, where in- 
tending visitors may obtain full information. 
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U. S. REFINERY EXPANSION 
(Continued from page 75) 

Following the extensive revision and ex- 
pansion of its large refineries at Richmond 
and El Segundo, California, in the immediate 
post-war period Standard Oil Company of 
California has directed special attention dur- 
ing the past year toward auxiliary plants 
operated by the company and its subsidiaries. 

The two principal activities have included 
a complete rebuilding of the company’s Bakers- 
field, California, refinery, which was conclud- 
ed in January, and construction of a new plant 
by its Salt Lake subsidiary as already de- 
scribed. At Bakersfield, new facilities, de- 
signed and constructed by C. F. Braun & 
Co. have replaced units which had been in op- 
eration since the plant ran its first batch 
of crude in 1913, and throughput capacity of 
the refinery has been increased by 50 per- 
cent to approximately 20,000 barrels per day. 
Now completely modernized, it bears no re- 
semblance to the refinery which operated for 
many years around a nucleus of the 15 orig- 
inal shell-type stills. 

As rebuilt, it now consists basically of a 
single stage atmospheric tube still, a two- 
coil thermal cracking unit, a unisol gasoline 
treater and acid treating and rerun facilities 
for finishing cracked gasoline. In addition to 
these, a new administration and laboratory 
building, shops, and maintenance facilities, 
and a new boiler plant have been built and 


Catalyst storage bins being erected for TCC unit 
under construction at Beaumont, Texas, refinery 
of Magnolia Petroleum Co. 

—— >’ 
additional tankage constructed. 

In the northwest another Standard sub- 
sidiary, Stancal Asphalt and Bitumuls Com- 
pany, has just completed the first asphalt re- 
finery in coastal Washington. Located at 
Richmond Beach near Seattle, and adjacent 
to Standard’s big Point Wells bulk terminal, 
this refinery has a throughput capacity of 
3,500 barrels of feedstocks daily. It is capable 
of manufacturing 150,000 tons of paving ma- 
terials annually. 

Feed stock for its operation is being shipped 
by tanker from Standard’s Richmond refinery. 
In addition to these developments, Standard 
recently announced a long-range program for 
its Richmond refinery, designed to increase 
gasoline output and to cut down production 
of heavy residual oil products. Some work 
has already been begun on this new program, 
which involves the conversion of a TCC unit 
to a Houdriflow process; construction of a 
vacuum flasher capable of handling 55,000 bar- 
rels daily, and the integration of many exist- 
ing plans into the new processing setup. The 
whole project is scheduled for completion 
sometime in 1951. 


Combination delayed coking and crude topping 
unit erected for Standard Oil Co. of Ohio at Lima 
by The M. W. Kellogg Co. 


Stack detail at Esso 
Standard Oil Co. 
plant, Bayway, N. J. 
<— 


UOP fluid cat crack- 
er installed at Mt. 
Vernon plant of In- 
diana Farm Bureau 
Cooperative Asso- 
ciation. 


Sun Oil Company’s 
new $6 million com- 
pounding, packaging 
and warehouse plant 
at the Marcus Hook, 

Pa., refinery. | 
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AUXILIARIES tor the OIL INDUSTRY 





Steam, Diesel or Motor-Driven Pumps, Reciprocal 
and Centrifugal types, for all refinery duties ; 
Heat Exchangers; Air Compressors; and _ all 
power plant auxiliaries for Boiler Feeding and 
Feed Heating. Write for Catalogue Section 
IL.8/ “Weir Pumps for the Oil Industry.” 
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A Full Range of Modern Centrifugal Pumps, 
Direct Acting Steam Pumps and Power Pumps for 
all Pressures and Temperatures. Steam Jet Air 
Ejectors. Dewaxing and Heat Exchange Auxiliaries. 






Horizontal Duplex Side Pot Pum 
Capacities from 15 to 900 G.P.M. 
Heads up to 1,000 Feet. 


Horizontal Simplex Direct Acting Pumps, specially 
ae ; . designed to give High Volumetric Efficiencies for Highly 
if if Volatile Liquids. Capacities from 10 to 650 apy 
/ / / Heads up to 900 Feet. ainsi 
“H" Type Centrifugal Pumps. 
— 7 eads e e ta 
ms \ die ie for comparstares Ay 850° Fahr. 
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UP TO 8 TONS EACH IN WEIGHT 
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IN MANGANESE BRONZE 
BY PERMISSION OF ONE OF OUR LARGEST CUSTOMERS 
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96 pictured below, is the largest of 13 gas processing plants completed by 
98 HUDSON and placed in operation during 1949. The experience and pride in 


79 workmanship which went into the design and building of these 13 projects is evidenced 
in the complete satisfaction of their Owners and Operators. 
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From Colorado to Alabama and 
abroad, at elevations from sea level 
to a mile, at atmospheric tempera- 
tures of minus 40° F to plus 110° F, 


under process pressures from high ENGINEERING CORPORATION 
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aad e and Finished Products... 
' Safely stored in Tanks 
Fabricated and Erected by 
yatt Metal & Boiler Works 





